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ABSTRACT

Until very recently the only satellite orbits which have been found to resonate
with longitude terms inthe geopotential have been those which are commensurable
with the earth's rotation in about one day. Recently, resonant effects have been
observed on orbits whose ground tracks repeat only in about 2 days. Examina-
tion of satellite orbits with commensurable periods near integer multiples of one
day offers the only possibility of observing the strong dominant resonance effects
of most of the longitude gravity harmonics (Hj,) of order (m) higher than 16.
A survey of existing satellite elements in June 1968 has revealed two 2 day com-
mensurable orbits, one of 13.5 and the other of 14.5 revolutions a day, which
show resonant perturbations greater than 100 km along track due to H,; ,; and
H38’ 20 respectively. Iwelve other satellites in orbits 0of 8.5, 9.5,10.5,12.5,13.5 and
14.5 revs./day should be suffering resonant perturbations greater than 1 km
along track. The dominant resonant gravity harmonics on these orbits are:
Hyg 47, (8.5 revs./day, 1 orbit), H 4 ,, (9.5 revs./day, 2 orbits), H,, ,, (10.5
revs./day, 1 orbit) H,s ,5, Hys ,5 and H,g ,. (12.5 revs./day, 3 orbits), and
Hjo 90 (14.5 revs./day, 2 orbits). Close tracking of these objects over their
resonant beat periods which range from 13 to hundreds of days should yield valu-
able new information about the earth's high order gravity field.
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RESONANT PERTURBATIONS OF EARTH SATELLITES
IN
2 DAY COMMENSURABLE ORBITS

INTRODUCTION

Both the theory and the application of resonant satellite geodesy has made
considerable progress since Y. V. Batrakov introduced the basic ideas of the
method at the 14th International Astronautical Federation Congress in 1963. !
The principal idea is that the non-zonal or longitude terms in the gravity geo-
potential should be determined from observations of their amplified secular or
long period effects paralleling the way the zonal terms are determined. The
only orbits which show amplified long period effects (principally in the semi-
major axis) from non-zonal geopotential terms are the so-called resonant orbits
whose periods are commensurable with the earth's rotation period.

Since 1965, studies of both high and low altitude satellites in or near resonant
orbits with about one day commensurability have contributed significantly to the
determination of longitude dependent geopotential constants of order 2, 3, 4, 9,

11, 12, 13, 14 and 15. However, the discrimination of geopotential effects in the
resonant solutions which have been published is still quite weak in general be-
cause of the limited distribution of orbits used. A recent study ? has shown that

a great many poorly tracked satellites with widely different elements exist in near
one day resonant orbits which will show significant geodetic perturbations. Use

of many of these new objects for satellite geodesy should greatly improve the
absolute determination of a large number of high and low order geopotential
terms.

Another approach is to look for resonant orbits of higher order commensur-
abilities. These are the orbits with repeating ground tracks only in about n'’
sidereal days where n' =2, 3,4, ... The use of such orbits can provide new'
information on constants of order less than 16 which generally resonate (in drag
free orbits) more strongly at one day commensurabilities. But perhaps more
important, they provide unique access to the resonant effects of most of the
constants of order greater than 16.

For example, the resonant effects of odd order constants greater than m = 15
cannot be observed on one day commensurable orbits because the lowest such
orbit has a mean motion of about 16 revolutions a day. But the odd order constants
from m = 17 to m = 31 will generally dominate the resonance regimes for the two



day resonant orbits of from 8-1/2 to 15-1/2 revolutions a day. The higher order
commensurable orbits can thus bring out the effects of high order anomalies which
would otherwise be very difficult to detect on a drag free non-resonant satellite.
Of course, the distance damping of the potential will reduce the size of these

high order resonance effects compared to the dominant effects for one day
commensurable orbits.

A final point of definition should be emphasized: the two day resonant orbits
(as I define them) are entirely exclusive of the orbits of single day commensur-
ability. The two day resonant orbits make only an odd number of revolutions in
about two sidereal days (see Table 1). This point is made because Anderle and
Smith 3 have recently measuredithe effects of high degree and order constants on
orbits for which mT ~ 2, where T is the orbit period in sidereal days. But this
classification gives unique two day commensurable orbits only when m is odd.
When m is even, the orbit is actually commensurable in one day. On these latter
orbits, the effects of the high order constants should be called overtones of the
dominant effect whose wave length is twice as long, (or whose frequency or order,
m, is half as much) as the overtone frequency. The effects of such resonant
overtones have also been measured recently on two high altitude Russian com-
munications satellites*’® of 12 hour period (orbital frequency of 2 revolutions a
day).

While such resonant overtones of high order effects can be distinguished
from the dominant frequency by harmonic analysis, on higher order commensur-
able orbits these overtones become the dominant effect. For example, for the
overtone harmonic H,g ,3 observed by Anderle and Smith> on a 14 revolutions a-
day orbit, the harmonics of order 14 are dominant. But on an orbit of 28/3 =
9-1/3 revs./day, the 28th order harmonics would have dominant effects. However,
they would not necessarily be better observed because the 9-1/3 revs./day orbit
is at a greater altitude thanthatat 14 revs./dayand suffersto a greater degree from
the potential's distance damping.

The observations of 27th order coefficients by Anderle and Smith (1968) 3
represent the first successful geodetic use of true (i.e. unique) 2 day resonant
orbits. This use (with the Navy's "Transit' navigation satellite system) was
forecast in a paper by Oesterwinter (1965).6 Gabbard (1966) tried (unsuccess-
fully) to observe the resonant effects of coefficients of 31st and 33rd order on 3
low altitude satellites strongly effected by drag. With these satellites the periods
for the 33rd order effects were all less than one day. Technically, only the
amplified effects of the 31st order coefficients (with theoretical periods greater
than one day) should be considered as off resonant phenomenon with respect to
the 2 day commensurate orbit of 15-1/2 revolutions per day.



In the present study I have made an exhaustive search of satellite elements
as of June 1968,8 to find those orbits near 2 day commensurabilities which show
significant high order geopotential resonant perturbations.

ANALYSIS

The unique commensurable or resonant orbits of two days will have a ground
track that roughly repeats after an odd number of revolutions, r’, in 2 sidereal
days. The period will thus be given approximately by

_2x 1436 (min./sid. day)

]
r

P

, minutes

(see Table 1).
From previous analysis, 9 approximate ground track repetition assures
resonance with geopotential terms ({,m,p,q) satisfying:

4 -2p+q=m/s, (1)

where s is a rational fraction (the approximate orbital frequency in revolutions/
sidereal day) andm /s is an integer. The indices{,m,p,q refer to the potential
of Kaula in the coordinates of Keplerian elements: !

)
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where a, e, I, w and M are the usual Kepler elements, ¢ is the Greenwich hour
angle at epoch, u is the Gaussian gravity constant (GM), a_ is the mean equa-
torial radius of the earth, and J, and Ay are the unnormalized amplitudes and
phase angles of the spherical gravity harmonics Hy . The F and G functions are
defined in Kaula's text.!°

For the two day resonances, s = r'/2, where r’' is odd. Thus, m/s = 2m/r’
=2, 4, .... defines the harmonic orders (m) resonant on the two day commensur-
able orbit. Since 4 2 m and the harmonic effects fall off with increasing degree
(£) the dominant effects on a given orbit will probably be due to those of the
lowest possible £,m combination. The lowest resonant orders (m) for these
orbits are listed in Table 1. The very lowest order m for a given r’ is found
from m/s = 2m/r’ = 2. Thus, for the two day commensurable orbits, the probably
dominant resonant harmonic terms satisfy:

4-2p+q=2 (3)

Dominant Resonant Terms for Circular Orbits

Since G g (e)=0(e |q‘), for e =0, only the q= 0 terms will be active.
Thus, for circular orbits, £ must be even, since for this case (3) reduces to:

{:2+2p.

Evidently, then, the dominant term on the circular 2 day commensurable orbit
of frequency r' (odd) revs./day is given by indices:

L=ms+l=r" 41
P=(A-2)/2=(r"-1)/2

q=0,

excluding the r' =1 case. (See Table 1).



Dominant Resonant Terms for Eccentric Orbits

For significantly eccentric orbit cases (possible with periods > 100 minutes),
d # 0 terms can give dominant perturbations and £ = m=r' (odd) may be the
dominant harmonic. In these cases, (3) reduces to:

q=2-r1' + 2p,
so that the lowest (presumably strongest) non-zero g terms are given by:
gq=1(r"=1, p=0)

(r' =1)/2

p=(r' -1)/2, (r' - 3)/2
q = +1, -1

(See Table 1.)

The Case r’' =1 (2 Day Orbit)

Here the m/s = 2 specification gives resonances with all m = 1 terms, the
leading one of which will be H,, since H,, = H,, = 0 in the properly defined
geopotential. The probably dominant q # 0 terms associated with this harmonic
(for the eccentric orbit case) are, from (3):



d,m,p,q) =(3,1,0,-1), (3,1,1,1)

(See Table 1.) However, the m = 2 terms on the two day satellite are possibly
strong overtone frequencies associated with m/s = 4. They may be dominant on
an eccentric orbit since the lowest active degrees in this series are { = 2 and 3.
Satisfying (1) for r' =1, m=2, m/s =4, gives:

fﬁ:4+2p—q. (4)

Thus we see that while the lowest degree q = 0 resonant harmonic for the 2 day
orbit is H,, for m =1, m/s = 2; the lowest degree 4= 0 resonant harmonic is
H,, for the first overtone series (m =2, m/s =4). From (4) we see that the
lowest q resonant £ = 2 and 3 terms on the 2 day orbit are:

(2,2,0,2) and (3,2,0, 1).

For the eccentric 2 day orbit any of the above harmonic terms of H,,, H;, and
H,, may be dominant.

For the circular orbit, from (3), the dominant fundamental frequency
(m=1) gq=0term is:

(4,1,1,0).
From (4), the dominant overtone frequency (m = 2) q =0 term is:
(4,2,0,0).

For the circular two day orbit any of the above 4th degree terms may be
dominant. (See Table 1.)

2 Day Resonant Orbit Periods

Exact one day resonant orbit periods (with respect to the mean longitude of
the satellite, i.e.; orbit periods giving zero drift of the mean longitude) may be



found11 by iterating the following zero drift rate equation (incorporating first
order secular effects due to the earth's oblateness) for n (the "mean' mean
motion):

_ | 1.0827x107% |31 1-5 21y 3cosIl 1
0 =360 n<- X (/) @ -Scos’D 3cosh 1l 160.0853, (5)
[a(l - e?)]?2 4 2 s

where n is in revs./day and 2 is in earth radii.

The two day resonances r' (revs./2 days) can be specified by setting
s = r' /2 in equation (5). The "mean' mean motion n and the mean semi-major
axis a are related by Kozai's formula:12

3 /a)?
2oy |1, 22007 o 2oy, (6)
4(1-—82)3/2

where
Jgo =-1.0827 x 107% and

nw=1290-483e.r.3 (rev./day)?

A good starting value for a is:

(290-483)1/3 (@) 7*3, where

W]
I

— 1440 /
no = (ﬁ_S_ﬁ_>S = 050139 r .

The synchronous "mean'' mean motion defined by equations (5) and (6) will

probably be sufficiently accurate for all reasonably close earth satellites

(a £ 3 e.r.), relatively unaffected by the sun and moon. It is noted that equa-

tion (5) is relatively insensitive to small changes in a. Equation (6), which can

be said to define a from n is actually not a proper definition for a time averaged
semi-major axis.!3 But it does conform to the definition used for the elements

in the satellite situation reports of NASA and NORAD.'* Therefore, n (synchronous)



will not be materially affected by using in (5) the "Kozai'' a from (6), instead of
a slightly different true time averaged ""a." But time averaged synchronous @’s
may be somewhat different from synchronous Kozai a’s defined from (6).

In Table 2 are listed synchronous "mean' mean motions (taking account only
of earth oblateness in <& and ()) and mean semimajor axes (Kozai) derived
from (5) and (6) for all one and two day commensurable orbits from s = 16 to
0.5 revs./day. Also listed in Table 2 is the mean period P, defined from n as
it is in the NORAD and NASA element bulletins:

1440

n

P = minutes.

P is, effectively, a mean anomalistic period.

Beat Periods

Here we will be discussing only the resonant beat period of the mean longi-
tude with respect to the probably dominant harmonic. If n’ is the synodic or
commensurate period of the orbit in integer days, then the dominant or funda-
mental resonant harmonic frequency, or order, will be given by:

m/s =n', or

If the ground track, or mean longitude drifts at AN deg./day, then the period the
track takes to traverse one wavelength of the resonant longitude harmonic of
order m =n's, is:

360
A n's

BP = days.



But AX is given from (5), neglecting the oblateness effects, as:

A}.\': 360 An ’
s

(See also reference 11). In terms of the mean period, and its distance AP, from
exact resonance,

1440
n=- ——AP, or
P2

P2

BP= -~ .
n' (1440)AP

But since P (synchronous) = 1436 hinutes .

1432
n' s?AP

BP = -

, Days. (7)

A graph of this dominant '"ground track'' resonant beat period as a function of
period distance from exact commensurability is given in Figure 1. In figure 2,
semimajor axis distance is related to period distance from exact resonance.

It is noted that for a given beat period, the orbit must be closer to exact
commensurability in proportion to n’ for the multiple day resonances. Taking
‘account of beat period alone, since there are about the same number of two day
as one day resonant orbits between any two finite altitudes, on a random basis
there will be half as many two day as one day commensurate orbits showing
significant resonant perturbations.

Perturbation Scaling Factors for Multiple Day Commensurabilities

The proportion of significant multiple day resonant orbits is further reduced
by the distance damping of the anomalous geopotential together with a natural
decline in geopotential constants.



We recall®!® that the maximum acceleration of the mean anomaly, M, due

only to a particular resonant harmonic term ({,m,p,q) is given at exact resonance
by:

. 3!1’1 a/F’
M= - - 7 a’fz+3 J/ﬁm F,gmp G/ﬂpq-

Since the fundamental resonant order is given bym/s =n’, and a3s2~pu, the
acceleration above can be written as:

M2 -3n’s? a-t JFG, or

M= _3n' #_/{’,/3 s2(1+4/3) JFG,

where s is in units of revs./day and a in units of earth radii. The normalized

geopotential constants :f,gm are believed !° to decline according to the approximate
law

- V2
Jrﬁm—'/ﬁ—z

through quite high degree ({), where:

- 2024+ 1) A -m)!|t?
SR ICTIEE, Ey

The normalization factor above is effectively cancelled by the factor of the in-
clination functionFp _(I). Assuming this normalized inclination function times
G(e) to be relatively insensitive (on average) to { as long as £~m (regardless
of p and q), M can be written as a function only of n' , s and 4

Mo -t g2addse,
42

10



But 4 can be eliminated explicitly by recalling that £ ~m = sn’ for the probably
dominant resonant harmonic. Thus:

Ma’;}T M-sn /3 San /3 (8)

Writing (8) as an amplifying factor for the one day resonance, gives the ratio
M(n' = 1)/M(n') = AF. (n'):

AF.(n') =n' #s/s(n'-n §-2s/3(n'-1) ©)

where p is in units of e.r.3 x (revs./day).? Figure 3 is a graph of these ampli-
fication factors forn’ =2 and 3. It is noted that they are everywhere greater
than one as expected and also greater for greater n’ commensurabilities. They
also show relative maxima with respect to s at about 6 revs./day. If s is treated '
as a continuous variable, we can establish the relative maxima by setting:

9(A.F.) -0
os '

After taking the appropriate derivatives of (9), this relative maximum s, is found
to satisfy the relation:

1/2
S =, (10)

where E is the base of the natural logarithms, 2.718.... Since x = 290.5 e.r.3
(rev./day),?

s(max. AF.) = 6.27 revs. /day.

In all of this derivation with continuous s it has been tacitly assumed that at any
s, or orbital frequency, we can find all kinds of commensurate orbits. Obviously

11



this is not true, but there is always any kind of commensurability reasonably
close to a given orbital frequency to make this rough calculation of amplifying
factors meaningful.

2 Day Resonant Orbit Perturbations of Existing Satellites

An exhaustlve search was made of the NASA-GSFC Satellite Situation Report
of June 30, 1968 to find orbits sufficiently close to two day resonances to war-
rant further investigation. The synchronous mean longitude criteria implicit in
Table 2 was used as the guide for this screening process. Specifically, all orbits
were included which promised resonant beat periods of greater than 15 days ac-
cording to the mean periods listed in the satellite reports when compared with
the data in Table 2. The characteristics of these orbits and the objects in them
are listed in Table 3. The physical data on the objects are taken from papers by
King-Hele, et al.’

A complete spectrum of resonant perturbations due to harmonics as high as
the 40th degree was then calculated for these orbits by the same formulas as in
Douglas and Wagner,'® which originate ultimately from Kaula's text.!° The
essential point of these formulas is that they assume shallow resonance, or
linear perturbations, (in spite of the amplification), with no feedback to the
mean motion by the perturbations themselves.

Recalling from equation (2) the trigonometric arguments of the potential
terms, their rates may be written as:

‘.P,Empq:(/ﬂ—2p)cb+(4€—2p+q)l\;1+m(fl—t.9).

Clearly, the period (BP) of an effect due to a particular (’ﬂ,m , P, Q) term will be

gp - 360

in days, if ¥ is in units of degs./day. The resonant indices for the two day
commensurable orbits are chosen from 4 -2p + g =m/s = 2m/r’ with m such
that 2m/r’ is an integer. & and O may be calculated with good accuracy for
a< 3 e.r. from the first order effects of the earth's oblateness. & is the

12



earth's rotation rate. M is calculated as n from 3 using Kozai's formula
[Equation (6)] since the elements (in particular '"a'') in the satellite report 8

are Kozai mean elements. The periods or beat periods of the significant resonant
effects on these 2 day commensurable orbits are found in Table 4.

Resonant harmonic perturbations in a non singular central angle quantity
ACA = AQcos i+ Aw +/AM have also been computed in (Table 4) by the following
formulas'® which include resonant effects with linear small divisors (¥) in M,
AQ and Aw as well as the dominant effects of the quadratic small divisor (¥ 2) in
the mean anomaly:

[(1-e?) 1/2e‘1F,ﬁmp (3Gg /o€) +

~coti (1-e2)-V/2 (oFy /Bl)G,gpq]S,gmpq
nat+3 [f_ 2p) @ + (4 -2p+q) M+m(Q-0)]

_ A
Aw’ﬁmpq '_/'Lae

(FF 4,/ 31) Gf oy Shunq
nat+3 (1-eHV2sini[(£-2p)a+ (L-2p+)M+m(Q-6)]

£
A‘Q’Empq = 'u'ae

[—(1-e2)e-! (BG{pq/ae)+2('ﬁ+1)G,gpq] F,gpqs/gmpq .
nat+3 K-2p)0+ (- 2p+q)M+m(Q &1

AM{mpq = ua

S#a/EF’ﬁmp G’Emp §’€mpq (/{)’ - 2p + Q)
at+3 [(_2p)o+ (A-2p+ )M +m (Q-8)] 2

where

Cin £ -~ m even
Stupq = cos [(1-2p)w+(®-2p+q)M+m(Q-6)]
-S4 £ —m odd

St £ -meven
+ sin [(1-2p)w+ (@ -2p+q@)M+m (Q-6)].

Cln| 4 _modd

13



The quantity S Ampq is the integral of S Ampq with respect to its argument, and
C,gm = J,gm cos m)\,gm, Sp, = Tt sinmAg .

In Table 4 it is the amplitude or maximum value of ACA that is listed as the
Central Angle perturbation. A mean along track perturbation (fransverse), aACA,
is also listed in Table 4. In addition, resonant perturbations of the semimajor
axis are computed (in Table 4) from:!°

2Fp .5 Gl pq “? -2p+9) Shmpg
na/€+2[({—Zp)dH-({—2P+Q)M+m(9—9>]

It should be emphasized that the perturbations in Table 4 are only estimates
based on the rule of thumb, 10° f{m= V2/4? recommended first by Kaula'® and
confirmed by Anderle and Smith. Actual harmonic amplitudes may vary as
much as an order of magnitude or more from this estimate. Only perturbations
of greater than 100 meters (though in some cases 500 and 1000 meters) along

track, caused by harmonics up to H 40.40° have been calculated in Table 4.

CALIBRATION

The only other calculation of significant 2 day resonance effects in the litera-
ture is in Anderle and Smith's paper.> The orbits examined by Anderle and Smith
produced resonant beat periods of less than 15 days and thus are not listed in
Tables 3 and 4. However, Table 5 shows a comparison of the nominal perturba-
tions calculated by Anderle and Smith on 3, two day resonant orbits of s = 27/2
revs./day, and the same perturbations calculated by the formulas in this report.
Each orbit is nearly polar and circular. Every effort was made to assure
equivalency in the models for these calculations. However, it should be ob-
served that Anderle and Smith's calculations use a constant inclination function
appropriate to a strictly polar satellite. Evaluations of Kaula's Ff o (1) for
these orbits do show a variation of 25% for a 1 degree variation around a polar
orbit. It may be that the discrepancy, at worst about 25%, in these comparisons
would be removed upon considering this effect on Anderle and Smith's estimates.

RESULTS AND CONCLUSIONS

It is becoming increasingly clear that resonance effects of the geopotential,
far from being an isolated phenomenon on a few satellite orbits, are quite common

14



especially when multiple day commensurabilities are considered. It has been
demonstrated here that through the use of existing two day commensurate orbits
the first good information on longitude geopotential terms of order 17, 19, 21, 25
and 29 will be forthcoming.
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A.F.: AMPLIFICATION FACTOR OF ONE DAY RESONANCES

’ ] ’ I:i}—!ii(i'_i_iisi:IHHiiii.i
10000 AF. —ga rY
= H=2905er.X (REV/DAY)2
= = =
" kY
1000k
=
A.F. WITH RESPECT TO (n'=3 =
THREE DAY RESONANCES =
100» - T _::;_T:}_;:-_-_.._ =
, A.F. WITH RESPECT 10 (n'=2)=%
=7 TWO DAY RESONANCES s
1022
1

01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
S:REVOLUTIONS /DAY

Figure 3—Amplification Factors of One Day With Respect to Multiple Day Resonances
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S = 0.5 REVS./ DAY

TABLE 2

Mean Element Specifications for Commensurate Orbits*

I

Qa n

(DEGREES) ¢ (MINUTES) (e.r.) (REVS./DAY)
00 Gel 2872420459 10449397 G+50136

Gel 0+10000 28724206C5 149397 0.50136

Ce0 0e20C00 2872.20896 10.49398 C+50136

0e0 030000 2872.21826 1049399 050135

0.0 C+40CC0 2872423047 10449401 0+50135

00 0e50000 2872+25366 10+ 49406 0.50135

8.0 GeE0DOC 287242963¢ 1C.49414 0.50134

a0 0.70000 2872.38525 10456432 0+50133

G0 0+80000 2872.63C37 10649482 0450128

Vel GeQ0000 2873489990 10.49752 0+50106

10400000 Ce0 2872420190 10+49396 0+50136
10.06600 Ce10000 2872.20312 10449397 Ce50135
1C.00600 0+20000 R2R72,20728 1049397 0e50136
1000600 630000 2872.21411 16449398 0450136
10.C0C0Q0 De40000 2B72.22656 10449401 € 50135
10.00000 0450000 2872424829 10449405 Ce50135
16.00000 0s60000 2872428955 1049413 €. 50134
1C00000 0+70000 2872,37427 1€ +494 30 0.50133
10+C0000 0+8000C 2872.60864 10449477 0450129
164€0600 090000 2873.82056 10449736 (50108
2Ge00C00 0aC 287 2.19360 10.49395 Ce50136
2000000 010000 2872¢19607 10.49305 0e50136
20400050 €e20000 2872419775 1049396 0e50136
26400000 Ce30000 2872.20459 10.,49397 650136
2C.00000 0440000 2872.21558 1049399 De50136
206400000 Ce50600 2872.23462 1049403 Ce50135
20450600 0e60000 2872.,26904 10249409 0e50135
26400600 0s70000 2872434302 10.49424 0s50133
20.C0000 D+80000 2872.5£565 10449465 Ce50130
20400000 £+90000 2873.59204 1049688 0e50111
30.00000 0.0 2872418140 10449393 Ce50136
3G+ 00000 0.10000 2872.18140 10049393 0450136
30.00000 0020000 2872.18408 1049393 0650136
30406000 0430000 2872.18570 1049394 Ce 50136
30.€0000 Ce40000 2872+19775 10+49396 Ce50136
304000600 Ge50000 2872.21143 10049399 0+50136
30000000 0460000 2872,23877 10.49404 0+50135
3C«00000 0+70000 2872.29517 10449415 0+50134
30400000 0+28000C 2872.44849 10449446 Ce 50131
Ce90000 2873,24536 1049616 0.50118

30.00000

PERIOD

*
Specifications given for synchronism of mean longitude or ground track of the satellite, con-

sidering only oblateness effects in & and (1. @ (semimajor axis) is defined from i by Kozai’s
formula, equation (6).
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S = 0.5REVS./DAY

I
(DEGREES)

4000000
4000000
40600000
4G. G000C
40 0CCC0
4CeGO0COG
4C 00600
40.00GC0OC
40« GOCO0
400 UC000
500L0C0
5500000
S50« 000060
S5Ce0C00U
S0 0GOGO
5Ce0CC00
5C«C0030
5G2006060C
ST 00000
SC «0NGCY
65C G000 0
6Ce Q0G0
60400000
60 BOCOO0
65C 06000
6000000
60000600
6060000
6L COCLE
60« 0OCGO
7C 000600
7600000
TC00000
7CeGCCOQ
7C.000G0CQ
70« 006C30
7 «G0000C
7C¢,00000
7C.000600
70+ G000C
B80eUOCECO
8G«000G0
BC 00000
B0«006000
80C0C00

TABLE 2 (Continued)

e

D0

0el1000C
020000
030000
0:40000C
0500660
D+H0C00
070000
C«BG3C0
DeSR0CO
e

C«+100GC
De20000
D 30000
Ce4G0G0
Ce54G000G
De60C00
Qe70000
CeB00200
Ce 50000
Te0

Ce1000C0

€+20000
0.30000
0 4000GC
050000
Ce605000
Ce70000
Ce80G0C
090000
Oe 0

De10000
D.20000
0 +30000
0.4C020
650000
0.600C0
07000C
0,80000
090000
0e0

010000
0.20000
G+30000
0.40C00

PERIOD
(MINUTES)

2872416626
2872416626
2872.16772
2872,17641
2872417603
2872.18555
2872.20190
2872.23608
28724323203
2872.82617
2R72+14990
2872414960
2872415137
2872415137
2872015405
2872.15674
2872416235
287217603
2872,20996
2872.38640
2872.1250¢
2872.13596
2872413452
287213452
2872,13330
2872.13184
2872412769
287212085
2872410034
2871.99365
2872.1250¢
2872412500
2872.12378
2872012085
2872+11816
2872.11279
2872.10181
287208008
2872.01685
2871469653
2872411663
2872.11816
2872.,11694
2872.11401
2872.11C11

22

a
(e.r.)

1049391
10,49391
1C+ 49391
1049391
i1Cs+49392
1C 49394
10449397
0+49404
1049424
10.49529
1049388
1049388
1049388
10+,49388
10.49389
10.49389
10249390
1049393
1849400
10649435
106.49386

10.49386

16.49385
10493885
10449385
1G 49385
10,49384
10449383
10.,49379
16.49358
16,49384
1Ce4S384
10.49384
1049383
1049383
1049382
10.49380
1049376
1049364

1049298

10.49383
1049383
1049383
1049383
1049382

(REVS./DAY)

Ce50136
0 «50136
C250136
0501356
0e50136
De50136
Ce5N136
Ce50135
Us50133
50125
0650137
Ce50137
0eS0137
C50137
Ce50137
CeS50137
Ce 50136
Ce50136
CeB50136
0eB50132
Ce50137
-G +50137
052137
0e50137
D.850137
Qe 50137
Ce50137
C 50137
0.50138
Ce50139
Ge50137
G2 50137
Ce50137
050137
Ce50137
CeS50137
Ce50137
Ge50138
Ce50139
Ce50145
050137
0e50137
050137
C50137
050137



S = 0.5 REVS./DAY

I
(DEGREEYS)

80.00000
8Ce 00000
B8G+00C00
8C «0C00C
80 00003
S0 «0000D
S0« 00060
9C.0000¢
S0 000600
9C 4 000GCC
GG G000H
9C 4 0OCGO
96 30GCO
SC. 00000
50GOCH0

100.G00CC

16000000

1CCC0050

106G 00GGO

190 00GCO
100 +G0CCD

100.eC0C00

1000CC0O0
10C,C000¢C
1CGe UGCO0
110.000C0C

11060000

110,000600

110.00C50

110.00060¢C

110.00000

11C«000C0

110.G006C0
11C.00000
11C+00000

126, 00000

120.60000

120.CC020

12G.06000

12006000
120.0000¢C

120 .60000

120,00000

120.,00000

120.00000

050000
Qe&A0OND
Qe 70000
CeBOUNC
050000
Oel

D«1000¢C
e 20000
Ge3D0200
CedNC2D
CeSO00OG
Q60020
Ce7D0OC
280000
0eQ02080G0
Cel

010009
Ce20N0C
Ce3000CEG
Cad3ON0
JeSNCCO
Ce6DVNG
0e670C0C
De8BCCON
'Ce8C00G
00

Ce1D000
020800
Ce3000C
0400200
0e5000C
Ce63000C
De700NC
CeBO0COD
C 30003
000

Ce102080
£«200Q0C
030000
0e4000D
0«50000
Ce6200C

Ve70080

080000
090006

TABLE 2 (Continued)

PERIOD
(MINUTESY

287210181
2872.08813
287205811
2871497437
2871.54028
2872411963
2872+11963
2872.11E16
2R72.11548
2872611133
2872.10327
2872.(8G60
2872405057
2871.€772¢
2871.55396
2872.12646
2872412646
2872.128C0
2872012378
2872.12¢ 85
2872.11548
2872.10596
28724 G8545
28724C30 76
2871,74438
2872132867
2872.13867
2872.132867
2R72.13867
2872+13867
287213867
2872413745
2872413852
2872012615
2872409766
2872+15674
2872.15674
2872415820
2B72.16(8S
2872416357
2872.1691°
2B72.17993
2R72.20150
2872.26343
2872.58130

23

a

(e.r)

16.49380
1049378
1049372
1049387
1G 49268
10¢49383
10+49383
10.48384
10 .49383
1049383
1G.4%381
1C«49379
1Ce49373
1049358
1C. 49274
1€ «4938%
1G+49388
1C.49385
10s49388S
1049384
1045383
1049382
10.4937S
10.49370
1Ce49318
1C e 490387
1049387
1C 49387
1049387
1049388
1¢.49388
10.49388
1049389
1049391
10.49366
1049361
10649391
10.49391
160490392
10,49393
1049394
1CGe 49397
10449403
1049419
1046501

n
(REVS./DAY)

e50137
50138
Qe50138
Cea50140C
De50147
050137
(50137
050137
Ce50137
Ge50137
0.50137
Ce50138
0450138
Ce50140
Ge50147
0eS0137
C 50137
CeEQ137
$'e50137
Ce50137
Ce50137
£+50137
50138
£Le50139
050144
Cs50137
CeB50137
Ce50137
C 50137
Ce50137
CeS50137
G+ 50137
Ce50137
050137
050138
0«50137
Ge 50137
Ce50137
Ce50136
Ce50136
0«50136
Ce 501356
GCe50136
050135
0650129



S = 0.5 REVS./DAY

I
(DEGREES)

13C-00000
130.,00000
13C.002C00
130.00000
13CG«00000
130.,0000¢C
13000000
13040000
13680020
13G.0C000
140.000C0
14C.0GCO0
1406002000

140000060

14000620
14G400000
140.C00C0
140460000
140 .000C0
14000000
150.00000
150600000
150, C0C00
15¢.00000
150,00C00
15000000
15C. 00000
150600000
150, 00C00
150, G00060

TABLE 2 (Continued)

e

GeQ

G»10000
D.208300
0330600
0242200
Ce5000C
CeHL0H0
De 70800
Ce8ODOD
Ce90000
T ol

Lell0CO
De20000
Ce30000
0e4000D
C50000
060000

Ce70000

Ca80000
90000
0.0

010000
Ce200400C
C«30600
0«40000
Ce50000
G8600020
070000
Ce80000
Co90000

PERIOD
(MINUTES)

2872417725
2872417725
2872,17993
2872418408
2872.,19238
2872420459
28724229025
2872428003
2872.41968
2873.14258
2872419775
2872419922
2872,20312
2872.20096
2872.22241
2872424292
28724280032
2872436060
2872.58276
2873472363
2872.2168C
2872421573
R872,223€32
2872+2334¢C
2872.24976
RBT2.27734
2872.32788
2872.43481
287273193
2874 .26C25

a
(e.r.)

10,4093%4
1G 49354
1049365
1049396
10.49398
1C+4940C1
1Ce49407
10494190
10.494%1
10,495623
1€+49398
1643390
10e4936G¢C
1G 249401
1Ced94Cs
1C.494C8
10494156
1049434
10+.49485
1Ge49748
10649402
1649402
10,49403
1C«45405
10 s494CH
10490415
1049428
149449
16049518
1043883

n
(REVS./DAY)

G e50136
0450136
0e85N0136
Ce50136
C«50136
Ce50136
Ce 50135
Ce50134
C+50132
C«50119
C «581325
(450136
Ce 50136
Csa50136
50135
Ce58135
0250134
Ce50133
(e50129
Le50109
050135
C«eB50135
Ce50D135
CeS0135
Ce50135
De50134
Ce50134
Ce50132
Ce50126
CeB50100



S = 1.0 REVS./DAY

I
(DEGREES)

Ul

Geu

Cal

Gel

Lol

0

GeC

CeU

CelC

Col
1CCOCO0
1¢.000020
16.000090
1C. 00000
1000000
1iC 00000
1C.G0C00
1600000
15.00000
1000000
2C« CLCGC
2000000
2G 02000
2000500
2Cs GO0GOC0
2CeLOC0O
206 COCHO
2G0300¢C
2C. C0OC0O
20« UGCCOU
3C.00CGO0
30C000C
3C.00C00
3060CG0090
304C0GC00
3040000
30 .C0000
3C 00000
3C«000OCC
3060000
4C. 0000
4C e DDCGU
40 +G0COC
4G . CODDG
4C e 000320

TABLE 2 (Continued)

Cell

G«10C0C
220000
Ce30CGO
Ce&COOD
CeSB0000
CeB0050
Ca 72000
Ce8OCNDC
Qe 30500
Cel

CelN00O0
0620000
G« 30000
0400450
Ce50CDD
Qe BODQOLD
Ge70000
C«80000
Ge90000
Cael

NDel13ND03
D 22000
{32000
C+4000C20
Ce500CGO
De60000
Qs 70000
T e+8O000
Qe5000G0
CaC

Qe 10000
£4,2CC00
030000
D:4006006
Q52000
GeBOQDC
070000
Ce8BGANO
£ e90000
0.0

0100460
0e200CG
030000
Cea0GLO0

PERIOD
(MINUTES)

14326412402
143¢.,12524
143€.129329

14368613622

1426414722
143€.16626
143€42019C
1436427563
143648103
1427.54736
1436,121C90
1436412256
1436,12524
1436412208
1436414160
1436.1608¢
1436419360
14326426318
143€.45728
143745825
1436.11157
1436411304
14246,11572
1436412169
1436.12%39
14326416453

143617163,

1436222900
1436,38623
1437,20508
1436.,0079C
1436400637
1436410059
14326416352
1436,11C35
1436,11687
1436413770
1436617578
16436.28161
1436,82373
14364C8154
1436,08154
1426468301
143648423

1436.06716

25

a
(e.r.)

661080
€.561080
GeH1 081
661082
€+610885
661089
661606
£e651112
6eB1160
64561426
€+H51079
£4H61080
€e6108C
e 61082
E:61084
661687
E.H1004
66131060
€eH511C4
GeH5140C3
65.61678
661078
EL61078
E461080
€.61081
E+51084
6613520
6e511062
6561138
661338
€261075
E+:561L78
6+.61C76
£+61076
661077
e H10C79
Es61C82
e 51090
Ee61112
661241
661072
6 61072
6461072
661072
£.61073

n
- (REVS./DAY)

1.00276C
100276
1.00270
1.,00269
1.00268
legD2587
1.00264
1.00259
1.00245
1.00171
1.00270
1.00270
1.60270
1.00269
1.002609.
1.60267
1.00265
1.00260
100247
1.00177
1e 20271
1.00271
1.00270
1.CD270
1.00270
1.00268
1.00267
100263
1.00252
1.00194
1.C0272
1.,008272
1.00272
1.00271
1.C0271
1.00270
100269
1400266
1,00259
1.00221
1.00273
1.00273
1.00273
1.00273
1.00272



S = 1.0 REVS./DAY

I
(DEGREES)

40.C0000
4G e U000
40 U000
40.00C00
40600000
500 00C0¢
5C.e GOCO0
S0 QOLTD
S0 00650
50G00CC
50400000
504G0CO0
506 GOOOG
5002000
5000000
6C « L0000
60 200000
65G+00C00
6Ce 0CCOC
60 QUDCC
6000000
6CGOCD0
60GeGOCOD
60 00000
6Ge COCUD
70.C0C00
70200000
7Ce00C00
70400006
7C. 20000
7Ce 00000
704000G60
70.0GG00
7000000
7Ce 00000
8C. 20000
80600000
8C 06600
80 .0C0000
80+ 00CTC
8L 00050
BUe GOCTO
8Ge00COD
80 «C0CJ0
B80.0N0CO

TABLE 2 (Continued)

050500
C&J000
Qe 7200C
D«8BDR0G
090000
O«

0,10000
$e23C3C
0300560
Ced000D
CeB5000Q0
Qe BOGCOC
GCe7LGO0
800005
050000
Ce

0104650
200600
Ce30000
Ce4DOCT
CeB2000
L»B6000C
Ce70007
080000
Q090000
Lol

Ga10G00
Ge200290
030000
De 42090
CeBA000
Ce6LLQCO
Qe 70DCG
GoBODNRC
030G00
Cels

D2 100060
G2200020
Qe 300CG00
040000
05009090
0.60000
Qs 70000
0.80000
De900ON

PERIOD
(MINUTES)

1436, C8BGRY
1436,02730
1436.11304
1436 ,15400
1436, 36716
1436 L651S
143c«QE£E1C
1436.06%1Q
14326, 06372
1436, 06250
143606104
1436, 05688
1436, 04883
1436.,(2563
1435, 90642
143€,05151
1436405151
143 ELLBECCE
143604736
14304346
143603516
1436, 2295
1435, 59414
1435.,0162¢
143551636
142€4,0416G9
1436 .04199
1636,03631
1436,03662
143602979
1436401880
143E,90976
1435, Q5874
143584521
143%,2585%4
14360329321
1436.03531
143E: 03662
1436,03247
1438, 062563
14360148685
1435.8G2¢2
1435+,54922
1435.,824%95
1435.18628

26

a
(e.r.)

6451073
G 61074
661076
Ee610R3
661125
EeHICES
€2 61069
E:RINEQ
€.61068
6261068
£E.H61068
6+ 61066
E+61063
Ee51CS3
H5261010
G CI1CE7
661067
561067
Cs 61066
Ge 51665
E2H61C63
£.,61059
£e61051
Ee&1L29
660914
F.HBLIL66
£261066
€ +61065
651064
6.61063
661060
661085
6561044
6618415
660854
€. B1066
661066
6561065
€. 61064
661563
6461060
6461055
6+61044
661014
660845

n
(REVS./DAY)

1.00272
100272
1.00271
1. GQ268
1.00253
1.00274
1.00274
105274
1,00274
1.00274
1.00274
1,00275
1.06275
1.,00277
1.00288
100275
1.CG0275
100275
1,.60275
1.00276
1.00276
100277
1.00279
100284
100312
1.002756
1. 060276
100276
1822756
1006276
10@0277,
‘1060279
1.00281
1.06028¢
160330
1.00276
100276
100276
1.00276
1.00277
1.60278
100279
1.00282
1.00261
1. 00335



S = 1.0 REVS./DAY

I
(DEGREEYS)

SCa00C00
9C«00G0D
SCe 0000
SG 0000
9060220
9GeGOCTD
9Le CCUOD
9L« COLOG
9C «GO0GO
5C 00000
10L400G00
10C+00C5¢C
10C.COGCY
1CL«5I000
16 « 20600
100400000
100 400C00
10Ga 00000
100.,0C050
10000000
11G.,00000
11G.00CG0
110, 00000
1106000090
1104C0600
11G.000G0
110446GC30
110,0CC00
110000090
11C.C0C00
120.060C0
126 ,00000
12€.00GG0
120006060
12€+00009
120, 00060
12000000
120.0C000
12C, 00030
12C.C0C50
13C.0006C0
130.00600
130.00000
130.00000
136.00600

TABLE 2 (Continued)

0ol
0612000
020000
Ce30000
CosGNID
0eB0O00
CeBEODSY
0.7000C%
0+80000
090000
0 o0

Ge12C00
2029000
Ce 30500
0045030
056200
De6IC20
073070
D.80C00
0e300CO
Cel

0el10000
0e200CC
030000
Ce&DON0
Ce50000
0e60000
Ce70N000
0.830C0
Ce 993000
Dol

0610000
Ce20000
030000
€C o800
CeS0C0D
CeB000D
Ce70000
D«BILOC
090090
G o0

0e10000
020000

Ce300CH.

0400060

PERIOD |
(MINUTES)

1436,04468
1436.04468
1436404159
1436, 03631
1436+ 033269
1436002417
143€.00635
143€,96826
1435,86572
1435, 33203
1436, 05835
1436,05836
1436.,05€88
14326,05566
1434,05298
1436404736
143€,03931
1436,020C2
1435,06826

1435,73068

143607886
1436, 07886
1436.,0788¢
1436,08C 32
142F.(R]154
1426€.08423
1436, CER3R
142F£. 05037
1436.;2671
142627002
14364,10474
14366104874
1436,10742
1436011157
1436,11841
14264132086
1436.15259
1436415897
1436,3273¢
143650463
143€,13354
1436,13477
1436.13892
1436414722
1436, 15942

27

a

(e.r.)

6461068
6451068
Ee 510867
651067
65281066
6, 61063
6651060
Ee 61051
£e51028
E£.60804
66651072
E+ 51072
£.51072
Ges1472
EeHIVT2
651070
6+ 6106C
6081067
He6H1058
£451003
6461077
€eHI10GT77
£eB1OT7
6451078
€e61078
6651080
Eeb1082
661088
6e611C1
faH1165
6a51C83
6461683
6+61084
661085
€e &1 NESR
Ee51092
6ep1COQ
£+61114
E451155
661367
Ee6109C
661080
661092
6261064
6e61098

n
(REVS./DAY)

1200275
1.00275
1.,00276
1.860276
1.00276
100277
1.40278
1,.00281
1.00288
100325
1.00274%
1.00274
1.0C0275
100275
100275
1.00275
1.CR3276
100277
1.00281
100299
1.00273
100273
1.20273
1,00273
120273
1.00273
1.00272
1.00272
100270
1.00260
1.00271
1,00271
150271
160271
1.00270
1.00269
1.00268
1. 00265
1.00256
1.00209
1.002609
1,00269
1.00269
1.060268
1.302867



S =.1.0 REVS./DAY

I
(DEGREES)

13Ce0CC00
13000060
130.,0G6000
13C.80C50
13000000
140.0C0090
14C. 00000
1404G0C00
14000000
140 .000G0
14G.00G00
14000000
14C« 00000
140.00C00
140.,00000
150 400000
1500000
15000000
150, 00C00
150, 00000
1SG000G0
150000006
15000000
150,00000
150 400C00

TABLE 2 (Continued)

€

Ge80050
Ce600C00
0e470000
DeBROCO
0,90000
Gel

Ce«1000G0
Ce200C00C
Ce3C00C
Coa0T0J
CaBLGHLN
60000

Ce70000

Ce80UCOND
Qe S0LGO
Qe

Cel000CH
Ge20000
De30000

0e&0OB0

0250009
Qe EOGRO
Ce70G00O
S« B800QDD
L3000

PERIOD
(MINUTES)

1436.18262
1436422363
1436321250
1436.5542C
1437.80591
1436416357
1436.16479
1476.17163
1436.18262
143620190
1436423584
1436.29614
1436442578
1436 ,.,7839¢
14368, 62646
1436,10092
1436419360
1436,20C44
14326,21533
14326,23299¢%
143628369
143636304
1436452679
1426.98316
1439.37524

28

a
(e.r)

€.61104
£.61117
6461143
6461216
661592
6261097
6610097
6eH10GO
6e51102
£.61108
€E+H61118

 £461135

6461172
£+61276
€. 61818
661104
6661104
€+61106
£+451110
E.61117
£e61130
Eehllis2
6461198
€s613312
6eH2024

n
(REVS./DAY)

1.,00266
1.00263
1.00257
1400240
1,00153
100287
100267
1.00267
1.00266
100264
100262
1.C0258
160249
1.00224
1.00095
1002865
1.00265
1.00265
1.50264
1.00262
1.0025%
1.00253
1.00242
1.00209
1.00043



S = 1.5 REVS./DAY

I
(DEGREES)

. o ® @

OO0 DO OO
° @
[« =2 » 3 = S e B « 3N o]

o
[ ]
[ ]

Cel
1000600
1000000
10,060630
1050000
10.60C00
10 +00C00
1000600
1003000
1G00C00
20+ C0CO0
20+ G00GCO
20,60050
2000000
20460600
2000000
2000000
2000000
2000000
3000000
3G.06000
20, 00600
30.00C00
3000000
30.0G06D0
30.00C0C
30,00C00
3C»00000
45 4 CGOCO
4C.00G00
40,00000
40,00000
4C.00CC0
408 GO0OGO
4G2 0000

4G «C0OCO0
40.,00C00

TABLE 2 (Continued)

C el

Bs10802
0020000
Ce3DGGD
Ca4D000
0500069
0600005
. 70000C
0800500
Ue

S 10000
Ge20000
0e3DBLO
Geda000D
0253000
T460000
Ce7IDOD
0480002
La0

Ga21004030
Ce200D0
Le«320000
Ce4D000
CeB50000
Q6000C
Ge 73000
G.800CH
Q0

0«104500C
$e200060
Qe 3N0O0
Cea0050C
Ca5C008
060000
Ce70200
0e80CI0
Celd

C.100C0
Ce20000C
De30C50
Ced4QCOD
Le20000
Ce 60000
Ce700C0C
080050

PERIOD
(MINUTES)

5741113
95721162
85741237
S57641772
S5 74462283
95743481
SET7245532
957 .4978C
957 .£1621
OE740796
5740869
G5 741040
857041357
95741043
57242920
85746751
GE7. 48584
257259131
S57.39893
8573941
95740015
9874025
257+ 40625
G57.41284
QET7 +4250C
GET7.45044
S575210¢C
957, 328550
9S7.38ES50
G067, 3B5EC
FET.28BE23
25738745
S5 7. 3BEET
9576 29233
857.39819
C57.41650
057436987
95736914
S57+ 36865
GE7: 36743
55736400
Q576 326L 60
C57 35327

95733765

57629443

29

a
(e.r.)

e 044902
Le44c2
5604492
5+04403
S« 0484494
5204495
5404498
S5¢045C4H
Cs0D4526
Se04402
Se 04492
504492
Se044C2
5404493
S:04494
Se04496
Se 04501
Se 04519
S5e 04490
S 04490
£.04490
5:044G0
Se 044090
Se 0444GC
S5+ £44SC
S5eN4493
5,04500
504488
Se 04487
€ 04487
504487
Se04486
S.04485
5+04483
Se04480
Se 04474
504485
Se04484
S+:04484
Se 04483
Se 04481
S, 04479
Se04475
504466
5,04443

A
(REVS./DAY)

1.50406
150406
1.50405%
150405
150404
180402
1.5039%
150392
1.50373
1450406
1.50406
150406
150405
150404
150403
1:504¢C0
150394
150377
150408
150407
1.50407
1.856407
150406
1.50405
1.58403
150399
1.50388
150410
156410
1.50410
150410
1.50409
1.50409
155409
150408
150405
150412
150412
150412
150412
150413
150414
150415
150417
1.50424%



S = 1.5 REVS./DAY

I
(DEGREES)

5000000
SCe0OU0O
50, 00000
5C0C0C0
5CC0C00
500C0OCT
5000000
50, 00C03
50400600
60+0C060
60406000
600000
60400000
60400000
6000600
6Ge00050
60400000
60.00000
70400CG0
70400000
70400600
TCL0OC00
7C+ 00030
70e 00000
70.00000
70400000
70400000
80400000
80400000
80400000
80400000
80+000300
80400000
80,00000
8Gs 00000
80+ 00CO0
96400000
9C,060GC00
9CHGCO0
9C,.00000
9SG« 00COO
9006000
9C«00000
9C 00000
90+00C0

TABLE 2 (Continued)

Gl

010000
Ce20000
0e30000
Ced 0000
050000
060000
Ce70000
080000
Ce0

0.10000
020000
0+30C00
De600C0
0250000
Ce60000
De70000
0eBG000

Qe ld

Cs100020
Qe20000
Cs30000
C»40008C
050000
060000
Ge 70000
Q0«80000
00

0e16000

020000
©+30000
Ce 40030
0e5000G0
060000
Ge70000
CeB80000C
Ce O

0410000
020600
0430000
040000
0.50000
Ce60000
0e70C00
080000

PERIOD
(MINUTES)

957435400
9E7 435400
QE7.35208
QE7,24R63
957434302
957,3233298
S57e31641
957427030
957.17740
957+34253
957434180
S57.33636
95732647
987432666
957.31274
$57.28711
G5 7.23389
957.0B566G
957 .33643
35733569
$574 33276
S57,327329
357.31812
Q574 3024%
9574273190
957.21143
957.04C77
C57.33887
G57e33813
957,33521
957.33032
957432129
657.30615
S57. 27881
957.21997
95705737
657.35034
957434012
057.34741
957,324375
95733765
957,.32617
957.320615
95726256
557414453

30

a

{e.r.)

S+04482
S 04482
E+04481
Se044670
504477
564474
Se L4467
Se04453
SeN4415
Se044820
504480
504479
5208477
Se 4475
S:06447¢0
Sel84H62
504444
Be 04365
S5 04480
5404480
504472
S5« 04477
S5+ 04475
S5¢0447%
S5e¢04461
Se04442
S.08389
5004482
504482
S5e 04481
5004480
504478
S+04474
S+ 044686
5404449
504401
504487
Se044837
504486
504486
504484
S 04481
Se044756
S«04465
S¢ 04434

n
(REVS./DAY)

150415
1.50415
1.50415
1.50415
150416
1.50418
150420
1.50426
1.50442
1.50416
1450416
150417
1.50418
150419
150421
1450425
150433
1+50457
1.50417
1450417
150418
1.52419
150420
1.50423
1.50427
1.50437
1.50464
1450417
150417
150418
M1.,506418
1.,50420
1.50422
1.50426
1.50436
150461
1.50415
1.50415
1,50416
1.50416
1.50417
1.50410
150422
1.50429
150447



S = L.5REVS./DAY

I
(DEGREES)

100+ 00000
100« 00CUC
10000030
10000000
100.00C00
10000C00
1CC.00CC0
100.00C00
10C,G0CD0
11006000
11C.00000
11600500
116.00000
11C.006C00
11066CC00
11C 60000
11C.00000
11C00C00
12Ce00CGS
120.00CC0
12C 000090
120 .0CC0O0
120.00800
120.00C00
12Ce 00000
120, 60G00
126.C¢6000
130600G00
13Ca 00000
13C.00000
13C.CC000
130400000
13000GC00
13000600
13C.000C0
13000020
14CeCOCO0
140000600
14C 00000
140.00C00
14C.00CCO
14000000
14C.0CC00
14C.00C0O
14000000

G0

012305
Ce20000
0300060
040000
$e50000
060000
0.7000G0
0480690
0e0

Ce10000
020000
0e3C0CG
0e4NDGOU
0+5000¢C
0e 63600
$e700C0
0«80 0G0
Ced

C.10000C
0e2000C
0030900
29+40050
0.500C0
63000
070000
0e80C0O0
Ged

Ce10000
020000
0430C00
0e4GC0D
0e50000
Ce6000C
070000
0e80000
Ce0

010000
0420003
0e30000
0e4000C
050600
0e6GCTD
0470000
080000

TABLE 2 (Continued)

PERIOD
(MINUTES)

957.37C36
Q5737536
QE 7 H6CRT7
87236865
G577 36621
BE7e 36255
057+ 3GE4RE
957364180
D57.30298
9732541
C57.39¢41
CE 742063
G574 32C8
5740 €E74
$57041357
Q57 42627
QR 7. 46523¢C
I57+52466
VETe 3008
95743530
857.43548
GB 744507
QT 4B €E5G
057 47534
S5751123
58T 58594
QET 79297
05747168
957647412
GE7.47974
957 49121
95751C01
S57eE54 346
95760352
CET7e 73218
OER. (8545
SE7.51001
95751245
Q57 .5210C
9576532662
GE7«56348
GET7.61011
G578 EGSE0
Q5787744
958, 37671

31

a

(e.r)

Se 04404
504404
CeD44C4
S« 0844G4
5:084684
504403
CeDG4ATT
5e 04402
504488
Se045C2
Se04502
504503
Se 04504
Ce 045066
404500
5045185
CE oG4S EZ7
Se N4BHG
Se 04513
5,04513
Te04514
504516
S5.04521
5004527
Se 0454)
504568
S5e 04643
504523
Se 4524
504526
Se 04530
504536
S5.04548
Se04568
Se04612
S+ 04734
S 04534
5604535
S5,04537
504542
Be045E1
504566
5. 04565
56 24655
SeCa4g23

(REVS./DAY)

150412
1.50412
1.50412
1.50412
1.50413
1250413
15C414
1.50416
150423
1.50407
1.50407
133407
1.50407
1.504C06
1.50405
1.50403
1.50399
1.,50388
1650402
150402
1.5040C1
1.50400
150398
150385
1.503%¢C
1.50378
1.50346
150396
1.503%96
1 .503965
1.50393
1,50390
150385
1.50375
150355
1.50300
1.50320
150390
1.50388
150386
150382
1.58374
150361
150332
1.50254



S = 1.5 REVS./DAY

I
(DEGREES)

150,000600
150,CC000
15000000
15C«00CC0
150, C60050
15C.C0C0D
15C00C00
15C«GCL00

130,00800

TABLE 2 (Continued)

Qe0

Ca1000¢
0200060
Ce30008
Dead00C
050000
Ce 60000
Cea70000
080000

PERIOD
(MINUTES)

957 «54395
95T 54712
95755811
BET7.57812
95761206
ST e 67090
G57 77905
OS5 8.COEDSE
Q58 £38B9c

32

a
(e.r.)

5404543
Se04544

5.04548

Se 04554
S0 04565
5404584
504619
5.04694
£,04903

n
~ (REVS./DAY)

1.50385
1.50384
1,50383
1.5037¢
150374
150355
1.50348
1.80312
1.50213



S =2.0 REVS./DAY

I
(DEGREES)

Gel
G.O
20

C o0
1G.00GC00
104 0CC00
10« 50000
1C.00000
10.000C00
1C.00C020
1500GC0G
10.0CC30
13.0G000
20 200C00
20 «GACO0
20400000
2C.00C00
20« LCGLCO
2Ge GOCOU
20408G00
2600000
2000000
3G+00600
3C«0LO006T
3000000
30400800
3060056
3C.00C0O0
30e0CCCH
3Ce 0CL00
30.00000
43406000
4G 00000
40 00C00
4C.000C00
40, 02CG00
4C 400000
40 400000
40450000C
40.C000¢C

(o

TABLE 2 (Continued)

e

Ol

GelGOBG
020000
{30040
Ce4Q0COTG
CeBOJ00
060000
Ce70030C
CeB0000
0.0

0100200
Ce 20000
Ce30000
Caa40D00
Da52200
CaHO000
Ce7CC00
0830600
Qe

041004050
La20000
Ce30G0G0
GeaddR0Q0
CaB50000
060000
Qe 70000
(80000
Ce0

Cel100800
(4200006
Ce3050CS
CedDCDO
D450000
O-600006
0.7939@
Ce 80000
9.0

Qe10C0OY
020030
G323000
Ced OGO
CeS50000
CeHGQCD
Q70000
J8000C

PERIOD
(MINUTES)

718032516
7Ti1RC 3516
71803816
71803516
718.0C32516
718403516
TI1EL,C32BLF
71F 03516
718403516
T1& 03223
T1ReN32223
71803223
718.L3174
T71P 03125
71803003
71 R, (2208
718, Z2€ER
7TiIRL,C11%6
718.0236G3
T1R. 02368
71802298
Tl18.021732
7T18.C 1880
718.01489
718.00732
T17,990Q7
717« G4EDC
Ti18.C1147
718.01000
7i8.00928
718,00 &5¢
TiB,0G0146
71799268
71787681
T17.94312
T17 84585
T17G9731
7176 99658
717« 9G4 3R
717« SRGED
71798169
T17C6777
Ti7eC4263
71788%16
717.7421C

33

a
(e.r.)

Le15H436
44164326
4916435
4016434
4e16432
4e16420
LelBb24
belrlLla
4e1638C
4016436
4,1564326
4016435
4015434
42156432
4,16428
49186422
4e16410
4.16383
te16434
4e16434
4a1564373
4LelHa32
4215429
4el5H428
Le16417
4156403
416365
GelH432
4a16432
Le16430
46165429
4016426
4016420
4416410
Lea163091
4016340
416430
4e16429
4016428
4416426
4016422
416415
4o 16404
416375
4416313

n
(REVS./DAY)

200547
2. 00547
2+ L0547
200547
200547
2.60547
2,00547
2e 50547
2.00547
2400548
260548
2.,00548
2. 00548
Pe00548
2.00540
2.GC549
Z4CO550
2060554
263550
2.00550
2.00551%
2.00551
2,00552
2.00553
2400555
2. 00560
2.C0572
200554
200554
2400554,
2+ 00555
2.C0557
2400552
2.00564
2.00873
200599
2.60558
2,(0558
200559
2.00560
Z.00562
2.0056A6
200573
2.00588
200629



S = 2.0 REVS./DAY

I
(DEGREES)

50.00000
5Ce Q0CDT
50 000CG
50006000
5G COCO0
504 GOG00
S0e00C00
5CLCGCT
550600
6Ce0OCOO
608 OLCOO
6C.,00CCT
60 .00C5C
6C«CON00
60 GOVGO
60 00C00
60e 00COD
60e00CC0
7000000
7C 00000
7G« 60000
70« G000
7Ce 00GO0
7000035
7300020
73.C0C00
70« GOGCO0
8C.C00L0
80+ 00CUG
8C 00500
800000
BG.00CS0O
8C.00GCO0
BCaCOCCD
8Ge G005
BC.00050
S0 .0G0CD0
90« GOCOD
SCeGR000
GCe COTOO
9C . 00CGO
90.GC000
90000600
90400000
ST 00000

TABLE 2 (Continued)

(Y]
Cel0030

G20000

Cea30CCD
GeaDDCG
Ce5000C
06008060
Ca70C00
C850200C
Qe

0+1600¢0
e 20000
$»30000
Je4GC00
CaBUGLD
Ce65220
Ce7R000
D BLLOO
Cel

0e10CGO
Ce+20G00
0632020
CeA00CH
CaS0000
Ce6TC0T
070000
G« BO0OG
G

Cell02CO
Qe 200TC
Ce 20000
GCa40000
C «590CC
CeADOCH
Ne700200
080000
De0

De1000D
Ce20800
030200
0e4000GC
Ce 30000
Ce60GLD
Be7000G0
CeBG0H90

PERIOD
(MINUTES)

71768467
71798264
71758071
71797612
T17GHR362
T17 :G4ERE
71791162
T17+ 84058
71744652
T17eC76ERH
T7172G755¢
7177144
717 %6436
71745150
71793461
71i7.8918%
71760884
717+881CE
717+ G755
71797412
71767046
717.06289
717.S5CE8
717.87871
71788822
717804972
71757251
717.CR340
7178242
717 S7¢25
717+ Q97208
71796191
71784312
71790869
71783554
717632452
71800171
7i8.0C122
717589878
71799463
T179877S
717e€C755¢0C
71795337
T17.CQLE€25
71777588

34

a
(e.r.)

4eiH428B
40105428
L el16426
4elb424
Le1H41C
Qe16412
4016328
LelB3T7C
4016291
4016428
4el642R
4e1B426E
4216424
4e15641G
4elnail
4216367
Lelr2BE
4016281
49164 30
4016430
4016428
La16426
b4elb422
L.16414
4016401
4216372
L4elBZ2GH
4,164735
49015435
4416434
44156432
40216428
4016422
4416412
4416388
4016322
4416443
4ol1bBa42
416442
416441
4e 16439
44164356
4416430
4416417
416379

n
(REVS./DAY)

200561
2+00D562
2e G0B62
2:C0EB4
2¢00567
2eCGDBT2
200582
e 00602
2:C0656
2eL0564
200564
2.L05585
2o DOEHT
20057¢C
ZeGODB7H
2003587
2:0061C
200874
200564
200564
200565
2:.00567
200571
200877
2. 00588
2:00612
2400677
2.00562
200562
200563
2+050565
200568
200573
200883
2+C06C3
2+ 00659
Ze 00857
240808557
20058557
200559
2+ 008610
2e 00564
Z24GDSTH
200583
2.00620



S = 2.0 REVS./DAY

I
(DEGREES)

10C.CR000
100 400C00
100 40000CG
1G6000G0OC
10C.00900C0
185G GGC0O0
10C.00000
10€ 00000
100 . C0009
11608000
110,0CC00
11000800
11080000
11060000
1106.,00CC0
11C«CO00C
110.,0C0500
110.0060600
12C 00000
120400000
120 00000
120006009
12C00C090
120.00C02
120.00CCO
12003000
12Ce GOGCO
13000000
130.,50000
13C. 006020
13C.00C00
13C.¢0C00
130.060000
1360060600
130.00600
130.00090
14G.C0000
14G.00CCC
140.G0000
140.,G00G0
140.G0000
14040000GG
14C.,00000
140, 00000
140.00CCO

TABLE 2 (Continued)

Cell

10000
Ca2000CH
D+35000
Qe40GO0
Q50000
Cab6TOQ0
Qe 70000
CerOCTC
Gl

CelCC0C
Ce20000
Qe30D00O
e 4Q0GOD
050050
G eH00D20
Ca7CCG0
080000
CeO

0elDTD0
De2C00N
03200CD0
CealiODD
J50000
Ce60COG
e 750060
DeRDNDCT
GeD

Cel10Q0COC
G 20000
Ce300CCO
045000
Le50020
De600C00C
Qe 70090
0 +80D000
0 eC

0610200
0e 200090
Ca32000
040000
G«50C800
CeB020C
e70G0N
e 8CO20C

PERIOD
(MINUTES)

71803003
71803003
T18.,L2979
71 8. 02905
718,02808
7iR8.02612
TiRaeC22712
718401838
717.5G536
71846738
7i8.06812
718407007
T71R (7422
718.080657
T18,09229
718611353
71R,15845
TiEe2B8247
7iB8.11108
71R.11255
71211768
7186012671
718.312258
718616992
7i18.21G697
71R 32593
718,€1865
718158747
7i18.,16016
718516821
718418311
7iRr.200878
71R.252632
7183233274
71850513
T1ReG7726
T18,20337
T18,20679
718421753
T1ERe23804
T1827344
718433423
712445321
718 ,68C91
711G+ 32826

35

a
{e.r.)

4,164E83
4016453
4164832
4416453
4e16454
4al10455
4016456
4416458
4e156461
“016466
4416466
b4e16467
4616469
bLelB4T2
4416478
4415488
4,165C8
4o 155864
4016480
4016480
4,16483
f40 16486
4416493
416503
416524
4e 16566
416682
4916495
4, 154096
4.,1649%
4e165058
4:16514
4416531
4416561
4616627
4e168C6
4016500
b4e 16511
4,16514
4016522
4016535
4016557
4016598
416685
4,16G2¢

n
(REVS./DAY)

200549
200549
2e 50549
2el0OB40C
2:00549
2400550
24508851
2 0NS53
2.005658
2400538
200538
2e0537
200536
2+ D0O835
2.006531
260525
200513
2400478
ce00526
200526
200824
200522
200517
250510
Pe004LOS
2+00G4B6H
200384
2400513
2005812
200510
200506
2004909
ZeCOARH
200464
2+ 02416
2000284
200550
200499
2400496
2400491
2+C06481
200464
200433
2.60367
200187



S = 2.0 REVS./DAY

I
(DEGREES)

150.G0000
150.000690
15C 00000
150.,008C00
15C.000600
15G. 06000
150.C0C00
15C.G0C Q0
150,0C00C0

TABLE 2 (Continued)

DO

Je10CCO
02000880
Q30000
De40000
Da50050
B HBOCGLD
Ce700G00H
080000

PERIOD
(MINUTES)

7T18.24438
718.24829
T18e 26196
718B.287€C
718,33154
7186 CA T4
71854517
7184 B37ES
715« 64307

36

a

(e.r.)

4e16522
4016523
4218528
L .16537
40165573
441688¢C
4e16631
46416737
417033

n
(REVS./DAY)

2400489
200488
200484
200477
24G0465
2400444
200405
200323
2400099



S = 2.5REVS./DAY

I
(DEGREES)

GeQ

CaC

Gl

CeO

Gel

Cel

Ca

Cell
1CGe0OC00
iC.000C0
1C. 50000
1C.C0000
10 .00000
1C00C00
1C-00000
16.08G3C
2. 00C00
2000000
2C . 00C30
20 000G00
2000050
20, 00C00
204 00C00
2000000
BLC0C0H
3L L000CHC
3C.COCO0
ICLLCE00
3. 00000
3C 00000
3C.00000
3Ce 0000
4C,00C00
40« COGCO
4000CCO
4L L0000
4C . CR0G0
4Cs 00000
4L, 00GCO
4G GOOGO
SCe COCOO
500006090
5000000
50.C0C00
SCeBOCLTU

TABLE 2 (Continued)

Vel

C+100G0
020000
030060
0433000
0e50000
e HLCCT
Ge700C0
Del

0.10C00
020000
0630000
Qe 40CCC
Ge50000
CeBNO0C
Ge700C0Q
Cel

De10000
Ce 20000
G 30000
040000
CGe50C0HE
Ce600CO
e 70000
Cols

015000
0420000
0e30000
CeaODQ0
CeB0000
Q465000
Ce 70000
0.0

10000
0e 200C0C
Ge 30000
Ce40C0OD
Ce50000
LeBDODO
0.70C00
0a0Q

CeIDGOO
Ce2000C
030000
0400090

PERIOD
(MINUTES)

5744392090
5764439136
S74, 368862
574438452
574,37695
578436377
574,33084
S76e 28882
574¢38540
574 3RQ43
S764e 38569
574,38110
5764.37305
57435013
576433325
574¢ 27832
574, 33184
574633062
5744327793
574437207
576436230
574436546
5744331470
574024627
5744373109
S740 36563
576,36597
574235913
S74.34692
5764432642
576428857
574,20801
574, 35038
574635815
574 ,35376
574,34521
S74.33081
57430615
574, 26C50
5740164C6
574635059
574.34888
574034375
57433423
574431787

37

a

(e.r.)

258855
358854
358853
3458850
2588244
3+58835
3.5881¢
358786
3. 588585
358854
3+¢58852
3588490
3:58843
358834
3.58817
3458783
358853
2358853
2.58881
358847
358842
358831
258814
358777
3.58852
3e58851
358849
3.58845
3.5883¢
2+58828
358808
2+ 58767
2.58851
3.5885¢
2+583848
358844
2258837
358825
358804
3e58759
2+58851
358850
2.58848
358844
3.58837

n
(REVS./DAY)

250700
2¢507QC
2¢50701
2450703
250706
2¢50712
Z«50723
2050745
250701
250701
2450702
2050705
2+ 50708
250714
2 eS0725
2¢50749
250704
22 507C5
250705
2850708
26507132
245072¢C
250734
ce350762
2eDRTNG
2¢5CT7T10
2¢50711
250714
2¢50719
2450728
2e 50745
225078@
2:50714
2250715
250716
250720
2450727
250737
250757
250759
250718
250719
250721
2450725
250732



S= 2.5REVS./DAY

I
(DEGREES)

5600000
50+ 00000
5G 00600
6G 00000
60400000
6C+00000
6C+GOD00
6Ce 00CC0
6000000
6000000
6000000
70.0000C
766 G000
7CeCOCO0
70400C0Q0
76460000
70.00000
70+ 00000
76+ 0GCH0
8G.0UCD0
BCe0CCOG0
B0+ COCOHO
8GC+ L0000
8CG0000
8Cs00C00
BOL.0OCGS
80 «00000
90 .80C00
9C 00600
9Ce COCOD
9000000
9L 400000
90« GOO0O
9C 00000
90400000

1004CC0G0

100460000

10€ 00000

16C+C0000

100.C0C00

100.000006

10C«G0000

100.60000

110.,00000

110.00060

TABLE 2 (Continued)

0500086
D«60030
Cea 70000
Lo 0O

Gel0000
Ce2000C0
Ce3000C
LdAGGO0
Ge 50000
CeB00GT
Co70000
el

010000
C22050C
Te 3INOGD
CeaDODO
0¢50GN0
D+602C00
Qe70C00
0.0

Ce10G00
Ca200C00
232000
Ca840000C
050800
CeBCCOG
e 70000
Del

0410000
06200070
0+ 30000
Ce&Q0GO
050000
D600DC
070000
CeC

Ce10000
Qe 20008
030000
CedDCOQ
C«50000C
CeH0DTO
e 70000
Oe 0

Ce10000

PERIOD
(MINUTES)

57428972
ST4.232828
576412821
574+ 34668
574 344G7
574.3723684%
574432982
574431274
57428345
ST&e22%0(
57411475
S74. 35107
874434961
5746344732
57433521
S74e 21CCS
ST74,2012¢
574624023
57413208
574 :365¢7
574536475
5744260834
574435303
S74 e 3&00C
574.317563
B74.27612
57418021
574 ¢ 3G200
574433136
574« 3BRG2
574038452
574437625
574 36377
574, 32GR4
S5746 28882
5744286
57442896
ST74.428B96
RT74.428G6
57642920
574.,42G44
57442993
57443091
S5ST764:47510
S574.47583

38

a
(e.r.)

358825
258802
358755
258853
58852
3258850
358846
2.58839
3458828
358806
358760
358858
358887
3. 58855
3588862
32588486
358835
358816
3458775
358866
3+58866
3+58864
258862
3458857
358850
2+ 58835
258804
358878
358878
3+58877
358875
3458873
358870
358863
3+¢58848
3658892
358892
3588093
353893
358894
3¢58896
3.588%99
358905
258909
3¢58910

n
(REVS./DAY)

250744
24B0767
2250815
2¢5072C
2450720
250723
250727
2.50734
2e50747
2050771

2450821

2050718
2450718
2e580721

2.50725
2050732
Z2e50744
250766
250813
250711

250712
250713
250717
250723
2450732
2e5075¢C
250788
250700
250700

250701

250703
2050706
2450712
2050723
250745
250684
250684
250684

2¢50684
2.50684
250683
250683
2.50683
295@564

250663



S = 2.5REVS./DAY

I
(DEGREES)

110.0000¢C
116,00000
11000000
11600000
110460030
110,00000
120.00000
120400000
120.00000
126,060000
120400000
1204060600
120.00000
120.00600
130+00000
13C,. 60000
130.00000
13G+000060
130400000
130,00000
130,00000
130+ 06000
1404 000C0
14C+G0000
146400000
140400000
140600000
140400000
140460000
140+00000
150460000
150460000
1506400000
150000000
156.00000
15C.00000
15000000
150600000

TABLE 2 (Continued)

e

Ce20000
030000
D240000
D0+50000
DeBABOET
0700460
Qe

012000
Le20C00
Ce3005300
D440000
PeS50000
Ce60C2D
0700600
Ced

Ce13000
0,20000
030000
0e40COD
0450000
060000
De 70000
Bel

Ge10000
020C00
De30Q00
042000
C+50C00
0660000
0e 70000
Qe

0+10CG60
0+20000
0630000
040000
03000C
0560000
Gas73000

PERIOD
(MINUTES)

ST4e 4750
574448486
5784.4C463
574451147
B74.54272
576e 6384
574,52 783
57445267¢
574.53638
574 .54858
574056634
574 460522
57467114
574481075
574658325
574+58643
€74,59€44
574.61523
574.R4771
57477361
S74e BCH4C
57502319
57462696
574464111
57465454
574.68018
E74, 723288
57447SC0G7
574.,93726
57522949
57468457
574468970
574, 70630
574473776
574679126
ST74.88354
575605322
575.41187

39

a
(er.)

2.58911
358914
3:358810C
3258927
358942
358973
S 58S2C
3:5892¢
3458932
3458937
3.58%486
3+ 58962
358990
356046
3.58948
3. 58949
358083
353961
358974
F.58%097
3e59(C 39
3.59128
32:.58966
358968
358973
358683
2.52CC1
3259031
359086
3459203
3.58982
3e58984%
358991
2.590C3
359024
3+5906C
359127
3e59269

n
(REVS./DAY)

250662
250659
2+50655
2050648
20 50634
250605
250641
250640
250637
250632
2e50622
250607
2¢50578
2450517
250616
2+5G615
250611
25002
2+ 50588
250564
250519
250425
2SE0593
2050591
250585
250574
250555
250822
2e50462
250335
250872
2508570
2450563
250849
2450526
250485
20504312
250255



S = 3.0 REVS./DAY

I
(DEGREES)

GCel

040

0.0

e

2.0

Col

G0

Ca0
10.,00000
16400800
1C. Q000
10.03000
10400000
1000600
10.00G00
1G. 30000
2000000
20.00G00
20400009
20+00C00
20UeCOC0D
2C.00000
2C. 0000
26+ 00C00
3000000
30.00000
30400000
3Ge00GCQ
30400000
30.,00000
30.00000
3000000
40 400G00
40,.,00000
4000000
46 .00C00
40.00000
40.00000
400000
4G.00000
5C«00C00
50 60000
50e COCO0
5000000
S0.60C00
5000600

TABLE 2 (Continued)

Ce D

De10000
Ce20000
Go3DGGND
CaaO0GO
CGeS0NOC
D« 5602000
De 70000
D.0

DeYI0CGD
320200
G 30000
Qe 40000
CeB5000C

DeBIOLE

0.709CC
Qe

GelOCOC
C20030C
30000
De4R0CH0
Qe50000
Ne 6OCDHC
Q72000
Cel

CelDODO
Ne2000C0
Je3G00O
060000
Ce 50000
Ce HNLCH
De73020
Cel

0.10500
Ca20000
Ne30GCO
Ce40ON0OE
Ds5000CH
Ge 60500
Ce70000
Qe

Cel10000
020009
0300060
Ce40000
D«50000

PERIOD
(MINUTES)

478,.61328
478461157
LT78.60669
478,59717
478.58145
478455322
478 ,5G220
478 .30404
478,61C84
47865938
4784 6040C
478.55448
478 ,8577T8R
478454632
47849634
478638501
476, 60449
ATBLE602TS
4T78,59717
47Ee SBEIL
47 8,56885
47 R, SIR0Y
478,48120
47E8.36084
478 ,59595
478,59399
478,58813
478.576482
478 E5664
A47B.52271
4T78B.45G66
478432764
478.58765
47858569
47B,57886
478.56641
4TR. 54468
47B,50781%
47R.43994
478, 29565
478,58276
47R.5BC57
478457373
478.56030
478,53784
47845927

40

a
(e.r.)

341775C
3217758
2417755
3217749
20177470
3617724
Ze17694
317632
217759
3e17758
217755
317749
3417739
317723
3417693
3217631
317758
3417757
3.17754
3217748
2217738
317721
3617600
3617626
317758
3217757
217754
2017748
2617737
317720
2.17688
3.17621
3217758
317758
3.17754
3417748
217737
3417720
317687
317618
3,17761
317760
317757
3.17751
217740
317723

n
(REVS./DAY)

3.00869
3 H08BTO
300873
3«00RT7S
350889
306907
2.000939
301007
3060871
350872
300875
3.00881
360891
36£0909
3.C0G43
3.01013
300875
3020876
300879
2.,00886
3.00897
300516
3.00Q052
3.01C28
3200880
200881
3.00885
300892
2.00905
300926
3. 00965
34G1049
300885
300887
300891
300899
2.00912
3.000935
3« 00C78
201069
3.00888
300890
3.00894
300802
2.00917
3.00941



S = 3.0'REVS./DAY

I
(DEGREES)

SCe00LC0O
5000000
60 C0O0D
6000000
6C.00000
60600000
60,00000
6000000
6000000
6600000
TCGOCO0
70000600
7Ce 00000
70 00CG0O0
T7C«00C00
7C+00000
7000000
7000000
BOL00C00
8000000
8000000
80.00600
8CLGOUCO
8000000
804000090
80.060C0C
9000000
90 «00CO0
9L . 000C0
30400000
90+ 00000
90.000C0
9C.06C00
90400600
100.00000
10600000
100.00C00
106.00000
100.00000
100.00000
100.60C00
100,00000
11000000
110.000060
110.00000

TABLE 2 (Continued)

D 60000
Ce70000
CeC

010000
020000
Ce30000
{40000
050600
062000
070080
CeO

010000
020000
0306000
0440000
050000
DeBOGCO
Q.70000
00

G 10000
020000
Ce30G00
040000
De50000
Da6NVOD
Ce70000
Ce0

Ce12000
20000
0+30000
0440000
G«50000
D« 60000
0,70000
0.0

010000
D0.20200
030000
040000
050000
0+60000
P70000
0l

010000
020000

PERIOD
(MINUTES)

478,62773
47827686
478.58423
478,58202
478.5752C
478.86226
4T7B,E4L00E
478.50195
478443164
47R.28B296
478,59521
4768.59326
478458716
47857544
478455566
47852126
478,45825
476032495
478461719
478,61557
478,61133
47860229
478458691
47856070
478451245
47841016
478,65161
478.65088
478, 64844
478464380
4784 632550
478.62183
478,59619
478,54224
478.69751
478469775
478.69824
478.69897
478.,70068
478.70337
478070825
478,71875
478.75317
478475439
478.75854

41

a
(e.r.)

317690
3017622
3017768
317764
3417761
317756
217747
317730
317700
3.17636
2e17774
3617773
317771
317766
317758
317744
3.17718
317664
2e17786
317785
3417784
317780
3:17774&
3177865
317747
3.17708
3.17802
317801
317801
3.178GCG0
317797
317793
317785
3.17768
3.17821
317822
2617822
317823
3.17825
3.17828
317833
3.,17844
3+.17844
3e 17844
3.17846

n
(REVS./DAY)

3.00986
3.,01081
3.00887
3.00889
3.00893
300901
300915
3.,0093%
200983
3.01077
3+.00881
3.00882
3.00886
3.,00893
3400905
300927
3,00967
3.01051
200867
3.00867
3.00870
3.00876
3.00886
3.,00902
3.00033
300997
300845
3.00846
3.00847
3.00850
300855
360864
3.00880
3.00914
300816
3.00816
3.00816
3.00815
3., 00814
3.,00813
300809
300803
3,00781%
3.00780
3.00778



S = 3.0 REVS./DAY

I
(DEGREES)

11000000
11000000
110.000600
110.00000
110.00000
12000000
120.00000
1204060000
120,00000
120400000
120.00000
120.00000
120, 00000
13C,00000
130.00000
130.00000
1304060000
130,00000
130.00000
130.,000060
130.00000
140.,00000
140,00000
140.00000
140400000
140,00000
140.,00000
14G.,00000
140260000
150.00000
150.00000
150.60000
150,00000
150.00000
150400000
1500 CG0000
150, 00000

TABLE 2 (Continued).

030000
De40020C0
050000
060000
Ce 70000
V0 |
041000G0
C«20002
Q«3D0200
0400600
04500090
D.60000
Ca70000
Os0
0410600
020000

Ge 30006

040000
050000
Ce 600090
De70000
0e0 :
06100G0O
Ce20C 00
OOBQQQO
064006090
050000
a'soaeo
0+70000
O.e0 _

010000
020000
Ce300CD
De&O0L0C
050060
Q60080
070000

PERIOD
(MINUTES)

478,76611
478477930
478480200
478,84 3299
478493213
478481519
478.81787
478.82568
478484106
478.86719
478491235
478,99512
479.17C 41
478.8793¢
478883230
478,89551
478461870
478495850
479.02661
2479415210
479.41699
478494116
4784 C4653
478456265
478459341
479404590
479.13647
479,30273
479.65381
478409561
479.00195
479,02173
479, 05908
479412308
479.,23291
479.43530
479486230

42

a
(e.r.)

317850
217887
3.17868
3+17889
3e17932
3.17868
317866
317872
317879
3417892
317912
3417945
3.18029

317892

3217894
3417899
32317909

317926

3417956
3,18011
3.18126
2,17915
317917
2.17924
3.17937
3417959
3,17998
3.18069
3.18219
3,17935
3417937
3.17946
3.17961
2.17988
3.18034
3.18119
3018299

n
(REVS./DAY)

300773
3.00765
3,00751
3.00724
3+ C0669
3.00742
300741
360736
3.00726
3400710
300681
3¢00629
3.CN519
3«00702
3+ 00700
2+.00692
Z400D677
20652
3.00609
3.00831.
3003865
300663
3.00660
300650
3400630
3.00597
300541
3200436
3.00216-
300629
3+00625
3.008613
3.0058%
3.00549
3604840
3.,00353
3.00086



S = 3.5\REVS./DAY
f
(DEGREES)

U0

0.0

Qe 0

060

00

00

0.0

0.0
10.000600
10,060000
1000000
1000000
10.C0000
10.00000
10.060000
10.00000
2000000
2000000
20.00000C
204 000CC0
20400000
204060000
2000000
20+C0000
.3C.000C€00
36« C0000
3000000
30.,0000¢0C
3000000
30+00000
3G« 00000
3000000
40.006C0
4600000
4G+00000
40000000
4000000
40.00000
40400000
.40400G600
504000060
5000000
50660000
SC.00000
.50600000
50.00000

TABLE 2 (Continued)

Ce0

010000
020000
030060
04400600
0500090
06600092
070000
Qo0

0¢10000
Ce20000
0430000
040000
C«506200
060000
070000
Qe0

0e10000
0200C0
06300060
Oed0000
0s50000
C260000
Ce70000
Q0

0410000
0200800
Cs300G0
Ce&DO00C
D.50G0D0
060000
070000
Oe0

0«10C00
020000
030000
040000
0.500080
0«H6C000
070000
0.0

0+1006G0
020000
0«30000
0400090
050000

PERIOD
(MINUTES) -

410C«18433
41018164
410,17383
4100,15894
41013354
410008960
41000879
4094+83765
41C,.18237
410617993
410417187
410.15674
410.,13086
410.08643
41000439
409,83057
4106177459
41017505
410416675
41GC.15C88
410612402
41007788
40Ce 00268

'‘409.81226

41017163
410.16870
410.,16C16
410.14355
410.,11548
41006714
46997778
40978906
410.,16699
A41Ce16406
410,15503
410.13794
41€C.1088%9
410.05889
40G,96631
408 77075
41Ce16675
41G.16382
41Ce15479
4310.1377¢C
410.1084¢0
410.,05835

43

a
(e.r.)
286696
2¢ B6695
286691
286682
2485667
2086642
2286596
2¢ 86502
2¢86696
2486695
286690
236682
286667
286642
286596
286501
2+866G7
2866095
2286691
20 86682
2886667
2086642
2+8H65986
2¢86499
2086698
248565696
2+86662
286683
2+ 8H668
2086642
2+ 865¢S6
2086499
2867C0
2:86698
2.86694
286686
286671
286646
2.86600
2+86503
2486705
2+ 86703
286699
286691
2 86677
2+ 86653

n
(REVS./DAY)

351062
3.51064
351070
3.51083
2.5110C5
3.51143
351212
3¢51359%9
3,51063
351065
3651072
3,51085
351107
3.51145
351216
3¢51365
351067
351070
351077
351090
3.51113
351153
3451226
351380
3.51073
3.51075
3651082
351096
351120
3451162
3.51238
351400
351077
3451070
351087
351101
3+51126
3.51169%
3e51248
351416
351077
351079
351087
3.51101
3.51126
3651169



S = 3.5 REVS./DAY

I
(DEGREES)

5Ce 00000
S50, 00000
60+00000
60400000
60 «00000
60400000
6000000
6000000
60.00000
60400000
70+000C0
7C,00000
70400000
70460000
70400000
70400000
70400000
70400000
80+ 00000
80400000
8600000
8000000
80+ 00000
80+000G0
8C, 00000
80.00000
9G«00C00
$0.00000
$0. 00000
90e 0000
96+ 00000
90400000
90,00C00
90,00030

10000000

100.00000

100.00000

10000000

100.,00000

106.000066

10C. 00000

10000000

110.00000

110.00000

110.00000

TABLE 2 (Continued)

060000
275000
OO0

C10000
0.20000
030000
Ce&0000
0+5C000
C.60009
Q70000
Cel

010000
220000
030040¢
Ce400DGCO
Cs50000
G 60000
070000
Del

010000
Ce2000GC
De300060
040000
Ce50000
060000
070000
Dol

0,10000
D«20000
Ce3C000
De4000Q0
D450CGC0O
060000
C+7080C
OC

010000
Ce20000
0308009
040000
Ge50C€00
0.60000
0.70000
Oel

010000
020000

PERIOD
(MINUTES)

4C2.06582
40C 77002
410s174C7
41017139
41016284
410014673
41011914
410.,07153

- 400+98413

40G+79883
41019189
410N.18S70
41018237
41016821
410614429
410.,1C0327
41002783
409.,8B6768
410,.,22217
41022046
410,21509
410,20483
41C.1B726
410.15698
41G.10156
409.,9838¢%
41C. 26538
410e26440
410D.,26172
41C 25684
410.,24854
410023364
41C+2C67%5
410414930
41C6 32080
41032080
41032202
410232373

410432690

410e33228
410.34204
410.36279
41C.38599
410438770
41C,39282

44

a
(e.r.)

Z2e B660
2¢86516
286713
286712

2.86708

286700
2.86688
286666
286627
2.86542
286725
2.86724
286721
2.86715
286705
2.86687
Z.86654
2+ 86584
286742
2.86741
286739
2+86735
286728
2.86716
2486694
24856645
2486762
286762
2+86761
2.86760
2.86758
286753
286744
2.86725
286787
2.86788
2.86788
2.86790C
286793
286797
286805
286822
286816
2.86816
2086819

n
(REVS./DAY)

3051249
3.51416
351070
2651073
351080
3+51094%
2.51117

-3e511658

3.51233
2513902
3.51055
3.51057
3451063
3.51075
3.51096
351131
3.51196
351333
3.51029
3.51031
3.51035
351044
3.51059
351085
3.51132
3451233
3.50992
3.50993
3.50995
3.50999
3.51007
3.51019
3.51042
3.51091
3.50945
3.50945
3.50%44
3.50942
3.,50940
350935
3450927
3.,50909
3.50889
3.50888
350883



$ = 3.5 REVS./DAY

I
(DEGREES)

116000600
110.,00000
110.00000
11000000
11600000
1206.,00000
120.,00000
120+00000
12C.00000¢
12000000
120400000
120,00000
123860000
130060000
1306. 00000
130.000C00C
130.00C00
130.00C00
1360000620
130.00000
130, 00050
140,0C000
140,00000
140.,00000
146,00000
14000600
14C. 00000
140.00C00
14C6,000C0
15C.00000
150.00C00
'150.000090
15G. 00000
1S0,00000
150+00000
15000000
1506.00000

TABLE 2 (Continued)

030000
Ce40000
Ce 50069
Ce 60000
070000
00

0.100G0
Ce20000
De30CNS
0+40000
Ge30000
Cea60000
De70000
Qe

0310000
Ce2000D
D0e30000
Ce&00CO
0+5002080
CeB0CD0
070000
Cel

0010000
04200900
030000
0+40C00
050008
Cs600GC
Ce72000
Ce0

Ds100600
020000
030000
0e40000
0+,50000
060000
Ce70000

PERIOD
(MINUTES)

41C+40259
4104419519
410 .44824
41GC.S50146
41061377
410.45776
41046069
410687046
4106448926
41052100
410,57568
41067627
410.888%G2
41053101
41053564
410,85029
41057788
41C.62500
41 Ces 70605
41C. 85522
411017041
41060132
41060718
41062622
41066235
41GCe 72437
41C.83057
411.,02538
411,43823
41C+66235
41066968
410G, 63287
41073633
41081104
410493021
41117508
41167261

45

a
(e.r.)

2.86824
2.86833
2.86848
2.86875
2.86932
2486845
2.86846
2.86851
2.86860
2.86875
2.86901
2486949
2.87050
2.86875
2.86877
2.86884

286896

285918

2+86955

287023
20 87168
2286902
286905
286913
286930
2686957
287005
287093
2+87280
286926
286930
286940
20 86959
286992
287049
287154
287376

n
(REVS./DAY)

3:50875
3.50861
350836
3+50790
3050694
3.50828
3.50825
3.50817
350801
3.50774
350727
350641
3.50460
3.50765
350761
3.50749
3.50725
2.50685
3.50616
3.50488
3.50220
3450705
2.50700
3.50684
350653
3.50600
350509
3.50343
349992
3450653
3450647
3.50627
3450590
3.,50526
3650417
350216
3049792



S =-4.0 REVS./DAY

I
(DEGREES)

Cel

G o0

GCel

G oG

OeQ

CeC

Ce0

Ce0
16.00C00
10.CG0000
i0.00G00
10-,00000
10.0C000
1000000
10400000
10400000
2C«0GTCO0
2000000
2000009
20+ G000 0
2000000
200060600
20, 00000
26« COCO0
30400GCO
30.000G0
30.00CCO
3C« 0000
3G.000CO
3000000
30.60000
3000000
40,00000
4Ge GOOCO
40.00CCO
4G 4 GC0DC0
40600000
40o00G00
4000000
40 00000
S5G« 00000
S0 C0000
5000030
5000000
5C.C0000

Cel

0,10000
020600
030600
040000
0450009
060000
Ce70C30
De0

0410000
0e 20000
Ne30000
Ce4D0C0
050000
0.60000
0+70000
Del

0.10000
020000
030000
040000
050000
0560000
Ce70000
Ce 0

De10000
0e200C0O
0630000
040000
050000
Ce 60000
070000
0.0

010000
020000
030000
0.80000
050000
0.60000
070000
0.0

0.10000C
020000
0430000
0+400C9

TABLE 2 (Continued)

PERIOD
(MINUTES)

35R.84814
358R.8444p8

358+83374

35881274
3586777190
3584716006
35860327
35R.36426
358. 84668
358484326
358.83228
35881128

358477539

358,71387
358.,60C10
358,35962
258484375
358,84009
358.,82886
358, 80762
358, 77100
358470825
358,59253
358.34741
358.84C033
35883691
35882544
358.,80371
358.76636
358.,70264
358.586472
358, 33521
353.82984
35883618
358,82471
358.80273
358476538
358, 70142
358458301
358, 33276
358,84473
358,841 31
358,.83008
358.80884
358.77271

46

a
(e.r.)
24562243
2e 562241
24562235
262223
2262203
262168
262104
2061972
2062244
262242
2¢ 62235
262223
2562203
2862161
262105
251972
262245
2062243
2462236
262225
2062204
2¢6217G
2462106
2261973
262248
2462248
2462239
262228
262208
24562173
2462111
2461979
2652252
2622560
2062244
20462233
2462214
2+62181
262120
261961
262260
2e 62258
2062253
2062242
262224

n
(REVS./DAY)

4,01284
4401288
401300
401323
4.01363
4401432
4401558
401826
4401288
401289
401302
4 ,C1325
4401365
4eC1434
4015561
401831
4 +G1289%
4001293
4001305
401329

4401370

4¢C1440
2,01857D
4401844
401292
4001296
401309
4,01334
4401375
4+01447
4,G1579
4.,01858
401283
4G1297
4001310
4001334
401376
401448
4,01580
401861
401283
401291
401304
4001328
401368



S = 4.0 REVS./DAY

I
(DEGREES)

SCe 00000
5000000
506 00000
6500000
60.00000
60200000
60400600
6000000
60+ 00000
6C» 00000
6000000
70+00C00
7000000
70000090
70600000
7600000
70+00000
7Ce0C000
7000600
80« GC000
80600000
804G0CG00
80.00000
80,00000
80+ 00000

806 00GCO

80,00000
90.00000
9000000
90.,000C00
90 C0000
SC 00000
50.00000
9C«00000
9000000
10000000
1004060000
100.00C00
100.00000
1006 .00000
100.,000600
100.00000
100.006000
110.00000
110.00000

TABLE 2 (Continued)

e

050000
060000
0.70000
OeD

0.10C00
0+20000
0+30G00
0+.40000
050000
0e60000
070000
0e0

010000
020000
0430000
0440000
050000
0660000
0670000
Ce0

0010000
020000
030000
0.40000
050000
0460000
0.70000
0e0

0410000
0.,20000
030000
040000
050000
0e60000
Ge70000

Del

0.10000
020000
Ce30000
Ge40Q000
050000
CeB0000
0«70000
Ce0

010000

PERIOD
(MINUTES)

358.71021
358459546
35835205
358,85854

358.85547

358, 84521
358.82568
358,79224
358,73486
358462915
358+40552
358,88403
358, 88135
358.87280
358485620
358.82837
358,780603
358, 69141
358,50342
358.,92285
358.92090
358491455
358,90308
358,88306
358,84888
358.78589
358,65259
358.97534
358, 97437
358497168
358, 96655
358.95752
358454238
358.91406
358485449
359, 04053
359004C77
359.04224
359.04517
359.05005
359.05811
355, 07349
359610547
35911597
359611792

47

a
(e.r.)
2262193
262136
2+,62016
2652272
2462270
262265
2¢ 62256
262240
262213
2¢82162
262056
2+ 62288
262287
262283
2¢62276
26 62263
262241
262201
262114
262310
2623096

262306

2:62302
262293
2062279
2062252
262165
2.62336
262336
2.62335
262334
2e 62331
2662326
2662316
2.62295
2062367
262368
2.62369
262371
262375
2.62381
262392
2¢62415
29 62401
262402

n
(REVS./DAY)

401438
4 9015567
4 .,01839
4,C1272
401276
4.01287
4001309
4.01346
4,01410
401529
4401779
4.01244
401247
401256
401275
4.01306
4 G1360
40,01459
40,01670C
4,01200
4,012063
4001209
4401223
4,0124%
401283
4,01353
4.01503
401142
4001143
4+C1146
4401152
401162
4001179
4401210
4,01277
4,01069
4001068
401067
4,01064
4,01058
4001049
401032
4,00996
4,00985
4, 000982



S = 4.0 REVS./DAY

I
(DEGREES)

110.00000
11060000
110.60000
11600600
110.00000
116.00000
120.,0CC00
12000000
120.00C00
120+ 00C00
120.00000
120.00000
120.0CG00
120400000
130.00000
130.,00600
130.,00000
130.00000
130,00000
130.00000
130.00C30
13000000
140.00000
140.00000
140.00000
1404000060
14G.000600
140.00000
14000000
14000000
150 .00600
15000800
15000000
15000000
150, 00000
15000060
15000090
150,00000

TABLE 2 (Continued)

G22000C0
C+ 30000
0400350
5250000
CeBOH0QO
070000
Qa0

C.100C00
Ce20C0G0C
0e30000
0e4000QC
0«50000
0 «50000
0e7000G0
0.0

010000
Ce20000
D 33000
Ce 40000
0e5000¢C

780200
G oD

G»10000
Ce20000
0s30000
0640000
D#50000
De6QCOD

Ce 70000

0.0

010000
C«200C0
0300600
Qea00QCO

0.50000

Ce6DGGH
070000

PERIOD
(MINUTES)

359e12427
35G+13623
35G. 15674
359.19214
359.25732
35939502
35919751
3589.20117
35921265
35523486
35927246
35933716
359.45630
359+ 7C776
358228027
35928564
359.30273
35933472
3593892893
35948437
359.65820

36002490

359, 35864
359,36548
359438770
35G9.42944
359.50073
3859, 62329
35G,84883
360632446
350.,42700
359.43530
35Ge 45167
359.51172
35055741
359,74463
36D.01489
360, 58496

48

a

(e.r.)

262406
262412
262423
2e 62442
2.62477
262549
2+62437
262439
2.62444
2¢5H52455
2+62474
262506
24562565
262690
262472
2eH62475
262483
2262498
2452525
24562570
262654
2+ 62830
2062505
262508
2+62516
262538
2262572
262630
2662736
2¢ 62961
2:62533
2 625327
2462549
262573
262612
2.62681
2.6280C7
2463074

(REVS./DAY)

4.00975
4,00962
4 00939
4 400899
400827
4400673
400894
4,008869
400877
4400852
4400810
4,00738
44 C0605
4400325
4.00801
400795
4o GOTTE
4,00740
4400679
4,00574
400380
3.99972
4,00714
4400706
4. 00681
4,00635
4 ,00555
4.00419
4,00168
3.99640
4,00838
4.00628
4,00599
4.,00543
4.00448
4+00284
3, 99983
399351 .



S =4.f REVS./DAY

I
(DEGREES)

Cel

0.0

0.0

0.0

000

0e0

0.0
10.00000
10.000C0
10.00000
10.00600
10400800
10.00000
10.,00000
2000600
2000000
20600000
20600000
20400600
2000600
2000000
3000080
3C.00G00
3000000
3000000
30.06000
30.00000
30400000
40,00000
40.C0000
40.000600
40,00000
42.00G00
40,00000
466006000
50400600
5000000
50600600
SG«00000
5000600
S0« 00000
5000000
6000000
6000000
6Ge 00000

TABLE 2 (Continued)

e

0.0

Cel0OQ3D
Ce20CN0
030G30
040000
C 500900
CeaH00002
060

GCel0000
20000
C«304CG0
040000
Ce50000
Ce 50000
Qe

10000
020000
0430000
040000
050000
060000
De0C

010000
Ce2CG0O0
Ce30000
040000
050000
0460000
060

010000
Q420000
030000
Ce40000
050000
060000
Ce0

0.10C00
0e20GCO
0«30C00
040000
Qe30000
Qe 60G00
Oe0

010040
020000

PERIOD
(MINUTES)

318.90625
313.90161
318.88745
318.86035
318,81396
318.73437
318,58765
318,90552
318,90112
318, 88672
318,85962
318.81323
318,73340
318458594
318490430
318489990
318,B8525
318.85815
318.81152
318.73096
318.58391
31R,90430
318.89966
318.88525
318.85815
318,81128
318.73096
318453276
318490726
318496356
318.88940
3184 86255
318481641
318,73755
218,59180
318.91870
318.91431
318.90088
318.87524
318.83179
318,75659
318461792
318.93945
318.93555
318.92334

49

a
(e.r.)

2242401
242398
242390
242374
242347
242302
2642218
2¢42401
20423909
242390
242375
2¢42348
242303
2442219
2042404
242401
2242323
2+42377
2442351
2¢42306
2042223
242408
2e42406
242397
2042383
2242357
24423123
Z2e 42232
242415
2042413
2442405
2+42391
20423867
2042324
2042247
242427
242424
2042417
2442404
2442382
2442343
242272
2042443
2242441
242435

n
(REVS./DAY)

451543
4051850
451570
451608
n0516?4
4451787
4051995
4451544
451550
4451571
4451509
4,51675
44517828
4051997
4251546
4651552
451573
4451611
LeS1678
451791
4.820C1
451546
451552
4451573
4e 51611
451678
4051792
452002
451541
4451547
4451567
4451605
4451670
4:51782
4,51989
451526
4451532
4¢51551
4451587
4051649
451755
4951952
451496
4451502
4.51519



S = 4.5 REVS./DAY

I
(DEGREES)

60e50C00
6C 00000
6C«0G0000
6000000
70e030C0O
7060000
704G0G00E
70400000
70400000
70400600
7G. GRODO
8G. 00000
80 GO000
8300000
B80eCOCO0
B COONT
BG, GOLRD
BUeCO000
9G »0C00C
G0 eG000U
90.00500
90,0000
30« 00000
S0 0000
90600000
100.000C0
1606.,00000
10000600
106G+ 000G0
10060000
10000000
100.000GC0
11060630
1104 0CCGO
A110,00000
110.05600
110.000620
110006090
11000006
120.C0080
120,00000
120.00000
120006000
120,L0000
12000000

TABLE 2 (Continued)

e

Ge 30000
Ce40000
CeBATO0
CeH00CT
00

CollO00
GCe22C00
0300020
GC+43000
Q+8000CC
Q«BUL00
Qe

0e12000C
5020000
030030
Ce4D000
50000
Qe H000C
Oe O

D,1008002
Q20000
030000
De Q000
Qe SOCO0
CeH200C0
Cel

010C0C
0«20G0C
030000

Cedl000

0250060
0602000
Ce0

0610000
020000
D+30300
Be40BCO0

C»50000

Ge6I0CCH
Qe
010000

0e2C000

0300090
040000
Ge50000

PERIOD
(MINUTEYS)

318.90039
31R,86108
318,.,79346
R1 8, 66874
218457266
318.96¢73
318,95947
318.94067
318.50845
21 8R.85278
318.75049
319.02051
315401831
219,01123
318459829
31 Re 97627
318.93774
218.86694
319,08276
315.08179
319. 07886
215+ 07240
319.06421
316.,04834
31%,01504
310,15826
319.15869
219.16089
319.16455
319,171 39
319.,18262
319.20337
31924390
319.,24634
219.25391
319.26831
31G.20272
319.33521
319.412606
319,335569
319, 34009
319.35352
315.37915
315442285
316,49805

50

a
(e.r.)

2042423
2462404
242370
2e423G8
2e42464
2042462
2242458
242449
242433
2.424C7
242358
2.42491

242460
2042487
2.42481

2+42472
2042455
242423
Ze42524
2442523
2042522
2442521

2042518
2042512
2042502
2642561

242561

2442563
2.42566
2442570
242578
2.42593
2.42601

2042603
2042607
2.42615
2042628
2.42651%

2.42694
2.42643
242646
2442653
242666
2.42688
2042727

-
(REVS./DAY)

4451551
4.51607
4451703
4,5188¢0
4051449
4451453
4,51468
4,51494
4451540
451619
4.51764
4451382
4,51385
4.51394
451413
4,51444
4251495
4,51599
4451294
4451295
4451299
4.513C7
4051320
4451342
4051383
451187
46e51186
4.51183
4651178
4e51168
4.51152"

'4,51123
4451066
4451062
4,51051
4,51031
4450997
450937
4 ,50827
4 250936
4.50930
450911
4450875
4.50813
4.50707



S = 4.5REVS./DAY

I
(DEGREES)

120, 00G00
1304000600
130400000
13000000
130400006
1304000600
130400000
130.000C0
14000000
140460060
14C+000600
1404 60000
14060000
1404000060
140400000
15C. 00000
156+008G0
150000300
150.00000
150400000
1504 C0000
150,060600

TABLE 2 (Continued)

Ce6OCCO
CeC

CellC00
0620000
Ce3000C
G «400450
0+S0000
Ce6LCOD
Qe0

Celno0l
Ge2000C
De30CG0Q
Cet0000
Ge50000
e BOTLCO
D0

0+10000
020000
Ce 30000
G «400C0O
050020
Ce€D0O0

PERIOD
(MINUTES)

315.63647
319.42822
319.43433
319.45351
319449048
316455371
219.66211
319.86133
219.51489
310452265
21%,54810
319.59546
319.67676
319.81616
320.07251
219,56033
315459961
319.62664
31C,68628
319,78345
3104595
320.25562

51

a
(e.r.)

2042798
2.42685
2.42688
2.42698
2.42716
2.42748
2.42802
242902
2.42723
242727
2,4273¢
242762

- 2e.428C2

2242871
242997
242756
242760
2442775
2428C2
2042849
2¢42330C
243079

n
(REVS./DAY)

4450512
4450805
450797
4450769
4450717
4 250628
4450476
450195
450683
450672
4 450636
450569
4 ,50455
4,50258
4649898
44508577
& ,50563
4 50821
4,50448)
4 450305
450070
4449641



S~ 5.0 REVS./DAY

I
(DEGREES)

00

Cel

Qe

OO0

060

Ga0

O
18.06000
10400000
10006600
1000000
1500000
10.,04000
10400600
20:00CN0
20 G000C
2C 00000
2000600
20+ 00050
2030080
2C.00CC0
30,00C00
3C,00003
30 C0C00
3L.00C00
3040000
3G.00000
3C.C0000
40.00000
4G 000GTO
4Q0,00000
4Ge00C0OCO
40 ,000C0
4G «00000
4C.00000
50000020
S0 CG0CCO
50« GOCCO
SC«CCO0G
5000000
50.00C00
S060G008
£0.00020
60.,000C0
6002000

TABLE 2 (Continued)

e

G0

0,10030
020000
0+ 30000
De640CC0
CeS0COC
CeB00NE
B0

Del12CCH
0620300
Ge30L00
0e4aQ0G0
(055000
DeH00C0C
D0

0e10000
G 20800
Ge 30000
2 40T 00
QeB00CC
T« 63C00
00

010000
Qe20000
Qe302000
C240000
J80000
D.6C00GC
Cel

Ce10000
020000
0.3C000
CeaQ0Q0QG
050000
V60000
DD

Ce10020
020000
0s3C000C
De40C0C
050000
D+60000
D

G«10000
Cs20200

PERIOD
(MINUTES)

2B86+93970
28 €£493433
286,91650
2EE.EB8281
286482520
2BG 72607
286454321
2RE,S39234
286 ,93433
Z2BELT1H5C
286,88281
2RESRES20
2864 72607
28BR+54346
286940 A7
28,403506
2E6,91748
2B« 88379
2B FeB2642
286, 72754
2RFAHLB454]
2RE 494285
286, G3848
2860932030
286,8877C
286483105
286+ 7334C
286 +.55347
286,295239
2B6e 94702
286493018
286 .89795
ZB6«B43C2
286, 74829
286g57422
2864 96899
28696411
286604824
28651821
286486570
286, 77R08
28€46149%
2RELGOT707
286.99268
2B6eGT8B52

52

a
(e.r.)

2025916
2025912
20 259G2
Z2e 25882
2225848
225791
225685
2425917
225614
2025903
223883
225850
2225702
225587
202592C
2025917
225907
2225887
2425854
225798
225604
2625927
2025224
2425914
225895
2025863
2¢258LC8
2425707
2e 25937
225934
2+ 25925
2¢25907
2625877
2025825
225730
2025952
2+25949
225941
2+25925
2+25898
2 e 2588C
2e25763
Pe25973
2425970
2425963

n
(REVS./DAY)

5,01847
5401857
S5.01888
5401947
Se2048
5002221
502542
Se01847
S01857
R, 01888
5401947
S5.62048
502221
ReD 2541
S« 1846
S, 0188585
401886
501545
S«C20456
502219
Se 32538
Se 01840
501850
S+0188¢C
S«01938
5 e02037
Se. 02208
502524
5.01825%
501834
5.01864
Se01920
S.L20156
Se02182
502488
5401796
S5.01805
5401833
Se 01885
S 01975
S« 02130
502416
5401747
5017585
SeC1779



S = 5.0 REVS./DAY

I
(DEGREES)

60000600
60.00G00C
6Ge 00000
60 COCCO
70+ 00000
7G+C0000
70400000
7Ce 0000
7000000
70400000
70.0000¢C
8000000
80400000
B80+00000
8C.CG0000
B0 0OCCO
80000C0
800 GO0CO
90e GO0OC
S0.00C00
9C e R0CI0
9C « 00000
S0 00000
90.G00C0O
90.00000
16000000
100,00C00
1004060000
100. 00000
10000000
106,0000G0
100,00000
11G.00G00
110060000
110.00000
110.00600
116060000
119.00000
116.600C0
120.,00000
126, 00000
*200 00000
120060000
120,00000
120.60000

TABLE 2 (Continued)

Ce 30400
0L.40000C
D5G0000
G«6000¢
DeC

Ce10200
020000
030000
040000
050000
0e6N0OGC
DD

010000
(20000
De30C00
0e¢400500
050006
060000
0«0

Ce10000
G 200060
Ce300G00
042600
C 50000
Ge600CO
Oe0

0100600
020000
D«300GO
Ce4QLOO
Ce50000
060000
el

C210000
0e 20000
Ge30000
C«4000C0
G»50000
860000
G0

Ga10000C
0,20000
Ce30000
0e 40000
056000

PERIOD
(MINUTES)

286e 55190
266+ 90649
286082812
2R6.68359
287.03882
287.,03540
28702393
28700244
286+ 96582
2686.90259
286,78589
267.09595
2R7.09351
287.08594
2B7.,07153
PB7.C 4663
287600415
2B€.02554
287.16821
287.16748
287.16455
267.15894
28714941
287.13281
287+ 10254
287.2543%
28723537
287.25806
28726294
287427148
287.+,28589
287.31274
2R7.35107
28735376
28736255
28737939
28740820
287.45752
287054834
287045337
28745825
28747363
28750293
28755298
287.63516

53

a
(e.r.)

2425949
2625926
2¢2588%
2425811
2225999
2225998
2025992
225981
2225963
2025932
2+ 25874
2026032
2026031
2256028
2026021
226010
2225990
2625953
2.26071
2226071
226070
2226068
226065
2626059
226048
2026116
2¢26116
226118
£226122
226128
226138
2e 26157
Z2¢26163
2+26165
226170
226179
226195
225223
2e26274%
226212
226215
226223
2426238
2¢ 26265
2626311

n
(REVS./DAY)

501826
501906
502043
S 02296
501674
501680
S 01700
5401738
£«01802
5601912
S5.02116
5401574
S.01578
Se0 1592
501617
S5.016560
5.,01735
5201872
Se01448
S 01449
5.,01455
S+C1464
5.01&81
S5¢01510
S+01563
S 01297
501296
501291
Se01283
S«01268
501243
e 1196
501129
501124
501109
B.010680
5,01029
500043
5600785
500951
5,00942
500915
5+ 00864
500777
500627



S = 5.0 REVS./DAY

I
(DEGREES)

12C+ 00000
130, GOCGO
13G.00C00
130.006060
130.60C0)
1360635000
130.06000
13C+GCOC00
140.,00000
140.00000
140.000C0
140006000
14000000
140.00000
140.00000
150406000
150400600
150,000C0
150, 00000
15000000
15000000
150.000600

TABLE 2 (Continued)

CeBO0Q0
Dol

Ue10860C
G 20000
De300C0
Q242000
04500600
GeBD000
Celd

02100060
£,20000
Q+30600
Leq0000
50000
CeB6QCO0
Ce 0

C.10000
020000
0300200
Ce40000C
050000
CeBOGOCE

PERIOD
(MINUTES)

287.79712
287455542
287 ,56226
28758447
287.62622
28769751
287.82007
268,04565
287.65083
287.65991
227,68799
287.74146
287483276
287.98950
288,27783
287. 73340
287.74390
28777759
287.84082

287.54946

288.135764
288447303

54

a
(e.r.)

2.26395
226260
2026263
2426275
2426296
2426333
226397
2426514
2.26304
2.26308
2.26322
2426350
2426396
226476
2e26624
2426341
2026346
2426363
2.26395
226450
2.26544
2e26717

n
(REVS./DAY)

Se00352
S5+00773
S00761
S« L0722
S« L0650
L0526
500312
4 .9G921
Ge QO60T
S5 00591
500542
Se0G0443
S 00290
SeiN0C18
4999518
500463
S:00445
5200386
S5.C0276
5.G0087
459764
4099171



S = 5.5 REVS./DAY

I
(DEGREES)

D0

Ue O

D0

0.0

a0

Oe 0

Cel
1000000
10.C0C00
1000000
10.0000G0C
1000C00
1000000
10400C00
20000600
20.,00000
20.00CC0
2065000
2000000
2060000
2C 00000
3G.000090
3000000
30+ 0C000
3C0GC00
3C+00CG00
30.,00G00
3000000
404 00600
406 GO0GO
40,000C0
4000GCQQ
4000000
4000000
400000600
50680000
S0.0000¢0
50600000
5L400000
5000000
50.000600
506 000600
60.00GC00
504G0C00
6000000

TABLE 2 (Continued)

e

G0

016600
Ce20000
Ge 30000
040000
050000
060000
Ce

Cel1060D0
020000
Ce300C0
0s40000
050000
Ce 60000
Qa0

CGe12000
020000
Ce 3000
Cs40000
050050
CeaB60COC
Qa0

0+1000¢C
020000
03C0C0
Lo e gsLels]
CeSOOQT
Ce 60008
0+0

010000
0e20G0C
Je3002090
DsaCRO0
Q050000
060C00
0l

010000
Ne 20000
030000
Ge400C0
0.50C00
060000
0.0

0100600
Ce200600

PERIOD
(MINUTES)

26077319
260 . 766560
26C 74512
26Le 70459
2663501
26051538
260 629492
26077393
260, 76733
2602764585
260, 70532
26063623
2EC e 51685
260029687
260 77686
260677026
26Ce 74902
2€5 470858
2EC 640 38
PEQs 52197
CEL 4 3D396
2€0 78394
2EQ 77734
260+ 75659
2EC 71729
26G.65015
260853442
260632104
265679712
26079102
2€EL « 77124
26C 473364
26N, 66919
280+ 55835
260035400
260,820 31
26GC+81445
26G. 79614
26076147
260, 706190
260 59237
26041040
26085596
260 ,85C083
260: 83496

55

a
{e.r.)

2011960
2211956
211944
211219
2.11878
20118C7
2+11677
2011962
2e11958
2011945
2s11921
211880
Z2+118090
211680
2,11967
2411963
2e¢1198¢0C
211927
211887
2011817
2+ 11651
211976
2011972
2411960
211937
201189%
211832
2.11710
2011989
2e11986
2:11375
2011953
2011917
211855
2411740
2012008
2212065
2011995

2411976

2011943
2011887
211783
2012034
212031
2612023

G
(REVS./DAY)

Se52204
5052218
S.52263
Se52349
5052496
552750
583218
552202
5452216
552262
552347
Se52494
Se82747
Se53214
552196
Se52210
S +52255
552340
S.5248%
Se 52736
553199
£.52181
552195
5452236
5e52322
Se52664
552710
S¢53163
552153
Se52166
5052208
Re 52288

S5.52424

5652659
5653093
5.52104
552116
5652165
5.5222¢%
552355
5.52572
552973
S¢52028
5052039
552073 .



S = 5.5REVS./DAY
I
(DEGREES)

6GC.00C0D
60e 00C0D
60+ 00000
650062
7000000
76400050
70.0000C
70+ 00C00
70 00GOD
7000000
7C 00000
BOLG00OUD
80, 00000
80, 00000
80.C00CC
80 «00C00
BOLGOCOO
8000000
90.GGOCO
30+ 50000
9000000
SC 000D
90.0005C
30+ 00000
90s QG000
100,00000
10000500
10000020
100006090
10000000
100400000
100006000
116.00000
11000000
11000600
110.00000
110.00G00
110.G60000
110« 000600
120.000C600
12000000
120.,00000
120.00000
120.,00000
120600060600

TABLE 2 (Continued)

e

T e3000D
Ue80C00
DeSOH0D
Ce63C00
Gel

0210000
0200600
0e30CC00
CedHCOD
Ce500C0
CeB0G00
De0

De100C0O
Ce20200
Qe 30000
Ge&4000Q
0e35G000
Ce60002
Cel’

C210000
0200600
030000
CedDOOD
D.B0CH0
Q60000
L0

Cel0CO0
0420000
G« 30000
0,40000
D«50C00
Qe 60000
CeO

D 10000
020000
0,30000C
CedDCGOD
0 +5G000
C 60000
Ol

010000
020000
Ce30G00
2640000
C+50000

PERIOD
(MINUTES)

260G R4 44
2Efie 75244
260 « 66284
260« 49EES
2€6( 2 S06E74
260490259
260+ 38989
260 sBE6ET2
260 «82422
2EN 75317
260462207
2G4 ST733%9
26097070
26C e 96240
26 + 94653
PENL.91Q190
26L. 87231
2EC+785829
26105640
261.05542
26105249
26104663
261063687
2€1.C19878
260 98853
261.15356
26115454
26115771
261.16382
26117432
26119238
2E€1 022559
261+280953
2€1.2644C
261g27441
26129370
26132666
261383390
2612 48755
26137402
261 37939
26139697
261.43018
26148657
26158374

56

a
(e.r.)
2212007
2411879
211931
211843
212066
2.12064
212058
212046
2012024
2» 11988
211920
212106
212105
2+12101
212093
2012080
2412057
2012015
212152
2012152
2012151
212149
2012145
2e¢121329
2212127
Pel2204
2 12204
212287
Z.12211
2212218
2012231
2012254
2012259
2¢1226C
2012266
212278
7 12297
212329
2212389
212315
2212318
2612327
2412345
212377
2+12430

n
(REVS./DAY)

552137
Ee52248
552437

552787

5¢51921
S¢51930
S:51957
5452008
S 52066
e 52246
S5¢52524
545178C
5451786
C.51803
S«51837
£+.51895
Se 51994
452177
5e¢51605
£e351607
551613
Se51625
5¢51646
5451682
5451748
Se514CC
5¢51397
5.51391
S«51378
551356
5451318
5251248
5651173
551166
S+51144
5451104
5451034
E 450915
Be505695
5450934
S¢50923
5. 50886
5650816
5450697

550493



S = 5.5REVS./DAY

I
(DEGREES)

120.000C0
13C.,00C00
130.00600
130406000
13000000
136406060
130.002C00
130400000
140.0CCCO
140,00600
14C.CGOGCD
140.006000
148000000
140.000GG0
140.,00C00
156G 00000
15C. 00000
150,060000
15CG+30C0C
150.00G00
15C« C0G0CY
15600000

TABLE 2 (Continued)

e

Cs80C0C
OeC

Cel0000
020000
G 30000
040000
$45000C
060000
DG

Cel0O0C
De2000C
0.3G000
040000
CeS0000
0260000
0.0

010000
Ce 20000
0300060
Ce4000C
CeB5CN0GC
CeB0LOD

PERIOD
(MINUTES)

261476245
261 48608
261449390
261451855
261456519
261.64526
261.,78247
26203467
261459033
261460034
261.63184
26169116
26179272
261096753
262428809
261.68018
26169186
26172900
261,79956
26191558
262.12646
262.50562

a
(e.r)

2412528 -
2.12369
212372
2.12387
2.12411
2.12454
2.12528
2.12663
2012419
2e12424
2.12441
Ze12472
2¢12526
Ze12618
2.12787
cel2461
2012467
2.12487
2.12523
2.12586
2212604
2012893

n
(REVS./DAY)
550117
€.50698
Ee506862
S+5C&30°
550531
5450363
Se 50075
543545
S5047S
5«5ND458
S+:50392
S»50267
Se50LS3
Se496R6
5649015
Se 50290
S 502865
S:50187
5500639
Sed4 3786
Se49353
B84 855¢%



S = 6.0 REVS./DAY

I
(DEGREES)

Cel

0 o0
Col.

Gl

Je 0

Ged

CeC
1000000
1000000
10+ 00G0D
10.00000
1000000
1000000
1C.00C00
2C« 00000
20400600
2000000
2000000
2000000
20600660
20.,00009
30.0C00G00
304000350
30.0000C
30.0G0000
30.6G0CC0
304000600
3000000
4G04C00CO
40 +0G000
4500000
40,00000
4000000
4000000
4000000
50+ 00006C
50. 00000
50+ G00G0
5000000
5006000
506 C0C00
5Ge GOOOU
60+ COUDO
6C«0GCCO
6000000

TABLE 2 (Continued)

e

JeC

010000
04200CO
Ce3000H
CeBROBGO
0500050
Q060000
0«0

Ca10000
20000
Ca30C00
3240000
Q300050
D«6GH00
080

D 1INGGL
D 20000
0e3000C
BedDCCC
Ce50000
GCa50000
C»0

CelQOCC
020000
G+ 30000
CedC0O
QeS500C0
60000
Ce0

De10G0O0
020000
Te 30000
D,40000
Ce50GGS
0 eB0000
Ded

Cel00O0L
D«20000
Ne3C0NQ
080000
Ce50000Q
0260000
Cel

0e10DG0

D222000

PERIOD
(MINUTES)

238.95624
2238404826
228, 92300
238,.87526
238,79 240
238465251
238.39249
238,95775
238,94987
238,92474
238.87711
23B.79562
238465526
228,339626
238.$6257
238.95517
2368.93037
238488347
238,80310
238 £6458
238440916
238,.,97366
238.96606
238, 94202
238.,80639
238481825
238.63367
238,43544
238,99236
228.98524
238,96228
238491899
232.84477
22871706
238.48149
239.02213
239,.,01555
238,09455
238495496
238488705
238.,77C14
238,55458
239.06580
23G.06012
239.04199

58

a
{e.r.)
199964
1.69969
1539944
1.9991E%
1.99865
1.99780
199623
1.,90966
1929961
199946
199917
1.695868
1.99783
199628
199973
1.59G68
193983
1996285
1.,99877
189754
19539642
199984
199979
1,9996%5
199938
199862
1.,99813
199667
2s000C1
1.99997
1.,99984
199958
199916
199842
199786
2+ 20025
200021
2090009
1999837
1.99948
1.923882
1.99761
2¢003056
200052
200042

n
(REVS./DAY)

Ee 22621
E32641
E.C2708
602825
£.03032
6+ 03388
&e L4046
602617
He 02637
602700
e 32820
5403026
€eC3331
& 204036
£.02604
602623
Ce L2686
B 2804
Eo D2007
6«0 3357
& AR04
6.02577
6.02596
6o 02657
G2 02772
(12560
603300
6403937
6602530
6+ 32548
€ 02606
64 C271%
60 52902
&« 03225
6403820
€. 02458
Cei2471
£ 02524
602624
202795
£2030902
6,03635
6eL2345
H5.02359
6o 2405



S = 6.0 REVS./DAY

I
(DEGREES)

6000000
60,00000
6Ce VOGOG
6C. 00600
7000600
70400000
7000000
70600000
7Ce80G00
7060000
7G 00000
80+00000
8000000
80.G0000
80+ 000060
80000600
80400000
30400000
90.00000
9Ce(I020
9C, 00000
90+C0000
SGLGO0DO
90.00C0D
9C 00C0HD
160,00C00
160.00000
100000350
10000060
10600000
10000060
10606000
110.,000060
11G.00000
11000600
11000000
110.,00600
110.00000
11000000
120,00000
1200060060
120400000
12040006060
120.C0000
120.600600

TABLE 2 (Continued)

e

Ce30000
Ce40000
0450000
Co600C0
Ol

0413000C
Ge20020
835000
040000

0.59000 -

060000
Ce0

0100090
220000
0¢3000C0

- 0e4000C0

N0¢50000
DeBHOCOO
Da0

G-IQQQQ
0420000
030200
G+40000
0500090
0«600C0
D e

Cel0300
020800
Ce30000
Ca80000
0e50000C
060000
0;0

0610000
020000
0e3000C
Ced30G0O
DeSNLOQO
V¢6000C0
Q00

010500
020000
03060090
040000

. 0«50C00

PERIOD
(MINUTES)

239.C0775
238494501
238, 64802
238.,66187
230412569
236.12115
239,10695
23C.08006
239.,03394
238.95468
228,80858
239,20274
239,19983
239.19058
239417319
230,14334
239, 09189
238499724
23%.25654
235,29562
236429243
23%.28644
236,27635
2329,25880
23%.22662
229,40462
239.40611
229.40997
239441734
229.42982
239+45140
239,49191
23952373
239,52733
23953888
239.56078
229.59818
239.65245
229,78058
239.64757
236.65366
239.,67325
230,716G24
239,77350
239.88210

59

a
(e.r.)

200024
199991
1.99936
199833
200094
202082
200084
200070
200045
200004
1:9992¢
200141
200139
2200135
200126
200111
200086
200038
200194
2000194
200153
200191
200187
200181
200168
2200254
200254
2,00257
200262
200271
200286
2000313

200316

2400318
200325
200328
24033860
2+ 00398
200468
200380
200383
Z+ 20395
2460415
2400451
200513

n
(REVS./DAY)

6402491
€ 02632
602894
€+03364
6o 02194
602205
6202241
602309
602425
Ge 02625
e 02993
66 G2030
602007
602030
602074
6402149
602279
6.0 2517
601764
60G1766
6+01774
E+0C1789
601815
& 185G
601940
He21491
6401488
66G1479
6e 514560
6601429
6401375
6601275
6001193
€e 01184
6001155
6.,01100
6+01006
6 00B4S
65600549
Ee CO8A2
6. 0DBB7
6«C0818
6.00725
6. 00567
6000295



S = 6.0 REVS./DAY

I
(DEGREES)

120.09000
13060000
130.00000
130+ 00000
130.00000
130.00000
130,00000
130+ 00000
140.00000
140,06000
140460C00
140.00000
14C+ 00000
160400000
140000000
150.00C00
15040000GC
150,00000
1504 00000
150, 00000
150400060
156006000

TABLE 2 (Continued)

e

0.560000
00

0.,10000
0+20000
0e 30000
040000
Ce5000C0
0.60000
o0

0.1000C
020000
Ce30000
040000
CaS000D
Ce 60000
0.0

0.10000
020050
035000
0406600

0+500C0C

Qe 60000

PERIOD
(MINUTES)

240.+0818¢
239. 76973
23C.77837
23980576
239.85764
23994633
24Ce 09868
240G« 37540
235, 88298
229289384
239+ 928690
23C» 99423
240010655
240 + 29924
24065289
23998012
22%.99298
240003395
240411143
247 » 2438
240.47112
240.888¢C5

60

a

(e.r.)

2,00625

200442
2+,00448
2004561
2004090
200539
200623
2¢00777
2200498
200503
200522
200558
2006109
2¢00724
200917
200545
2400582
200574
2006186
2400687
200809
2.010385

n
(REVS./DAY)

599796
e GOS76
600555
600486
6,00356
60 G0134
559753
599055
€e¢ 50293
6+ 00256
6,0G0179
6+C00014
599734
S¢99253
598372
6 00050
5.00018
569915
£ 499722
5499391
Se98825
5097788



S - 6.5REVS./DAY

I
(DEGREES)

CeC

00

Ca0

0 .G

Gl

Gel
10.00C00
1C.00000
10.C0000
104000060
10.00000
10.00000
2C, 00000
20.00000
2000000
2000000
2000000
20.00000
30.000C0
3000000
3000000
30,00000
30.00000
30060000
40200000
40,000¢0
4C 00000
40.00000
40.0CG00
40400000
50000000
5060000
SCeG0O000
50.,00G30
50+ 00000
504 00000
6G+000G0
60,00000
6000000
60600000
6000000
60 00000
76.00C00
7C000C00
7000000

TABLE 2 (Continued)

G

Ge10000
020000
030000
CedQODO
U«50000
Dol

Ce 10608
e20C0C
Ce30000
040000
050000
Col

0e 10000
0e200500C
GCse 30000
Ce42C00
050000
OaC

Qe 1000C
Ce20CG0C
030000
040000
CeSD0GCQ
OoC

Cel0000
Ce20000
030000
Ce40000
DeS50000¢
D0

010000
Ce2000D
2430C00
Q640000
050000
Qe

Ce100090
020000
0230000
0440G00
CeS50000
0

010000
020000

PERIOD
(MINUTES)

220.48442
220447523
220 .445098
220439076
22029601
220.13286
220468674
220+ 47766
220444856
22De39360
22ne 29938
220412707
22N+ 49434
220448544
220 ,45686
22Ce40283
22031021
220415077
220« 50805
220450041
220447276
220+ 42056
220.33112
220617703
220 453326
22Ce52515
220+649913
220.44691
22036552
220022035
220.57¢08
22056265
22G.53903

220445434

22041772
220428592
220262213
22061578
22C« 59852
220.55724
22049170
220 « 37877
220669147
220468660
22D.67082

61

a
{e.r.)

1.89518
1.89513
189495
1.8%9460
189402
1.839301
1,89521
1.89515
189427
1.89464

183406

1.89306
186522
189524
1.89506
189473
1.89417
1.89319
1.89543
1,89528
1.89521
1.8%9490
1894356
1,89343
1.89564
1.8955%
i.89544
1.,83951%
189465
1.89379
1.89593
1.89588
1.89575
189549
1.89504
1.89428
1.89629
189626
1.89614
189593
189556
1489462
1.89675
1.89672
1.89664

n
(REVS./DAY)

6453107
- E£453135
6253221
6053385
6053666
6541590
653100
653127
fe53214
6o 53376
6536556
6454138
6.53078
€£+53104
653189
6453349
6453624
654097
653034
653060
6653142
€ 53297
6 e53562
E+54019
5652963
6552987
6553064
653210
Ee534560
653891
6452854
652876
6052946
£+53078
6e53305
6453696
652700
6052718
652778
652892
653086
£453420
£+5£2405
6+ 52509
€ 52556



S = 6.5 REVS./DAY

I
(DEGREES)

7000000
70+ 00000
7000000
80.00000
8Ce 00000
80s 0GC00
8000000
8C«00000
20-+060000
9C . 00000
9C+ 00COO
90 COGCOC
9000000
90400000
9000000

100,00000

10000600
100.000C0

1964600600

100.,00000

10C« 00000

11C. 00000

11000090
110.00000

110.000C00

110400000

110006060

120,000G0

120006060
12000000

120.00000

12G.00000

120.,00000

130.,00000

130,00000

13C,006000

130.00000

130.00C00

. 130.00C00

140, 60000

140.,000060

140.C0000

14000000,

140.00C00
140,06C00

TABLE 2 (Continued)

e

C30000
04400200
0«5000GC
GCe
010060
Ce200006
O 30600C0
Cea00020
LeBRA00
Call
$«10000
Ce 2G000
Qe 30000
Ce4000Q
030600
0.0
CelDOOG
e 2D000
Ge30000
3242000
050000
OeC
CelRNOO
De20G0R0
02300600
Ca4D000
Q056000
0.0
GCel000C
De 20000
Qe 3000C
040000
0500600
D.C
C»10GC00
02000¢C
030600
G «4D00C
050000
GG
Qe100GCO
0e20CG0C
0430000
G«400C00
C«30C00

PERIOD
(MINUTES)

22C«64113
220G e 59013
22050249
22C 77911

220477594

220 . 76525
2204745693
22071440
220+€5851
220.R8414
220,82310
220 .,87987
22087379
220 ,8632323
220.84537
221.00398
221.,00545
22100996
221.61854
221.03326
221. 05850
221.13441
221e13844
22115146
221417595
221.21788
221.28995
221.26932
22127617
221.29784
22133884
22140894
221.52939
221.40182
221.41135
22144154
221446864
22159630
22176421
221452415
221.53604
221.57414
22164613
22176921
221.98038

62

a
(e.r.)

189647
189620
1.89572
1.8972%9
1.89727
189722
1.89712
1,89696
189667
189790
1.89790
1289789
1.80787
1.89783
1.89776
1.89858
1.8¢8%9
1.89882
1.8G868
1.86878
1898958
1.89929
1,8399031
1.38993%
189954
1863879
1,96023
1904G00C
190004
1.20017
190G 46
i.25081
1,9015%
190060
1.90074
1.90092
1,90124
1.90179
1.9C0274
1.90132
1.90138
1,98160
1.90200
1.90269
1.,90387

n
(REVS./DAY)

652643
€ 52794
653054
€e 52236
€« S2245
652275
6+52331
6452427
652592
651925
6 ,51929
651938
6651956
651987
52,52040
€ e518572
651568
6651554
651529
651486
£+51411
£+451188
651176
6,51137
6451065
6250942
6450730
650791
6eSO7T70
5450707
H.50586
650380
6450027
6450401
650373
6e50284
6e5C117

 6+49830

6049339
65450042
6250607
6049895
6049684
649324
6448706



S= 6.5REVS./DAY

I
(DEGREES)

150+ 00000
150.0CCO0
15C.00G09
156.0GC0C
15C« 00000
15000600

TABLE 2 (Continued)

e

Ol

0100806
020000
0e30000
Ced3000
059C00

PERIOD
(MINUTES)

22162875
22164278
221.6878E
22177231
221461696
222«16827

63

a
(e.r)

1.90184
1.90192
1.90217
1.90264
1.90344

1.90482

n
(REVS./DAY)

5649735
e 49694
He 49563
6£+69315
64483891
5448166



S = 7.0 REVS./DAY

I
(DEGREES)

Gl

G el

D0

CeO

Ca0

G0
160000
1000000
1C.00GC00
10,0G000
1G0C(00
1060000
2C 200000
2000000
Z2C. G000O0
2C« GO0O0O
2060060
2000000
3C 00000
3C 000600
3000000
30.00G00D
30. 00000
3000000
4C 00000
4GC.0000C0C
4000000
4Ces BCOOO
4G 00000
4000000
50.000600
S0.00G00
50 00C20
SC« 00000
5000000
S0 00000
60.00C0CU
6C+ 00000
60.,0006C0
666000600
6000000
60+0000C
70.00C00
70 00600
T7G«C0CG00

TABLE 2 (Continued)

e

Qe

0+10000
020000
030000
0+40000
0450000
00

0410000
020000
04300060
0.40000
0e50000
00

0+10000
0420000
030000
G. 40000
050000
040

Ce 10000
0e20080
Ce3D0CC
0e400C0
050000
0.0

0613000
020000
G.30000
0440000
0e5000¢
0e0

De10000
0+20000
0+30000
0240020
Ca50000
Ge0

0+100090
0+20000
0+30000
0e4000GD
0¢5000C
0e0

010000
0420000

PERIOD
(MINUTES)

204 .64059
20463013
204459683
204,53375
204442574
204423956
204 464383
204,63338
20460036
20 44 53769
204 0430 27
204.24530
204065393
204,64383
204061139
204654994
204044475
204426353
204,.567285
2C4e 66299
204.63188
2C4.57280
204447153
20429726
204,70282
2C4.69366
208.66447
204 +.60900
204451425
204,35052
204, 74690
204473860
20471222
204.66234
20457681
20642958
204,80757
204, 80055
20 4.77814
204,73576
2C4 «66309
204453793
20484 BRES2
204488144
204486423

64

]
(e.r.)

1.80324
1.85317
1.,80297
1.80257
1. 80189
1.80072
1.80327
1.80321
1.88300
1.80261
1.30163
1.85078
180337
1.80331
1.80311
180272
1.86207
180094
1.80 354
1.,80348
1.80329
18029232
1.80230
180123
180379
1,80374
180386
1,80323
1803265
1.8G0166
1.80413
1.80408
1.80392
1846363
1.80312
1.8322%
1.8045%6
180452
1.80439
1.80414
1.80372
1.280350

- 1e806CS

1.80506
1.80496

n
(REVS./DAY)

703673
703769
7 (3823
704040
704412
T« 05054
703662
703697
703811
704027
T« 04397
T« 305035
703627
703662
703773
7« 03985
704347
7204972
T« 03562
7 «0 3596
703703
703906
704255
7+ 04855
7«0 3459
703450
7403591
703781
7e04107
Te G4670
T+03307
703336
T03426
70G3598
7. 03892
7¢04399
7+C 3099
703123
703200
Te¢ (3346
7403595
704026
702827
702845
T 02605



S = 7.0 REVS. /DAY

I
(DEGREES)

7TC« 00000
TC 00000
TC00C00
B0»00000
BU.D0COO
Bl 0CGOD
8006000
8000000
BGL,00CO0
9C £ 00000
90+ 00600
9C« COCO0
30.0C000
9C . G0OCOU
SC.COLO0
10C.00000
160, 00G00
10000000
10CC0CD0
100.6C000
1C0.G0000
11C.060C00
11G.00C00
110.00CG0
110.00G080
110.,000600
110000600
120006080
12G.00000
12G.,00000
120« 000CC
12C 000600
12C+0G6000
13G.C00C00
13C.00000
130,000060
130.00000
13Cs00C00
13Ce000090
140,3006C
140,00G00
140000090
1404008090
140.00000
140.00000

TABLE 2 (Continued)

e

G 30000
0ea0000
Q0«B00G0C
20

Cel103NGD
D20000
0»30002
CedD000
Ge500C0
Cel

0210000
0+ 20300
02320000
024000
CeB5CD00
L0

Cs 10000
Ge 20000
Ce350D0
Ced020D
CeBO00C
Ce0

CelD000
020000

0.30C0GCC

0.400C0
0.50000
00

Cel0000
Ce 20000
030000
Ce 40020
C+50000
Cel

010000
020000
0+30000
0440000
Cs 50000
Cel

010000
C+20050C
0.30000
C.40000
050000

PERIOD
(MINUTES)

204483156
P04.77567
204467937
204, 98535
204098193
2€4,87108
204495052
204491525
204485475
205.10185
205410083
205.6975¢
205409123
205.08054
205.06213
205.23360
205.23521
205.24043
205.25037
205426723
205429633
205437578
2C5.38029
205.36468
2CE.42198
205.46855
205,54 866
205452206
205452959
205455339
205.55848
205067561
2G5 80804
205.66499
205.6753%
205.70839
205,77087
205.87764
206+ 06096
205.79648
205.80949
205.85100
205092941
206.06346
206429337

65

a
(e.r.)

180478
1eR0445
1.80302
1.8057¢C
180569
1.B0563
1.80552
1.805323

.1.80801

1.8064C
1.808640
180639
1.80636
1.80632
180625
180716
1.80717
1.80721
180728
180740
180760
180796
1,80798
1.80807
1.80824
1.80853
1.8G902
1.80875
1.80880
1.808%94
180921
1.80967
181045
1.80952
1.80958
1.80977
1.81014

‘181076

1.81182
1.81021
1.81029
1.81053

1+.81698

1.81174

" 181306

A
(REVS./DAY)

7403017
703209
7+ 03539
702489
7.02501
702538
702609
Te 02730
702937
702090
702094
702105
702127
7402163
702226
7 «0 1639
Te01634
701616
7001582
701525
701425
701154
7.01138
701089
700996
700837
760564
70005551
760629
700548
7+ 00394
700132
699681
7.00168
700132
700020
6959807
6099445
6098822
6499720
6.99676
699535
6499269
6+98814
6498035



S = 7.0 REVS./DAY

I
(DEGREES)

15C.,00C00
15C.00C00
150. 00000
15060600
150, 00000
150400000

e

Ce0

0410000
020000
0430000
0e40000
0+50000

TABLE 2 (Continued)

PERIOD
(MINUTES)

205.9086C
205452384
205.97255
206.06456
206422180
206049142

66

a
(e.r.)

1.21080
1.81088
1.21116
1.81168
1.81258
1.81411

n
(REVS./DAY)

£499339
£+99288
$e99122
6 +58810
6098277
697365



S = 7.5 REVS./DAY

I
(DEGREES)

0.0

e 0

0.0

00

Ce0

GeO
10.,00C00
10.00000
10.60000
16,00050
10.00C00
1000600
20400000
2000000
20.09000
20 ,00000
20.00000
20000000
3000000
"30.00000
30.00000
30.00000
30400000
30.00000
4000000
40.00000
4000009
40,00000
4G 00000
40.00600
' 5000000
5000000
50600000
50400000
5000000
5Ge 00000
6000000
6000000
60400000
60+,00000
60600000
60400000
70400000
7000000
70.00000

TABLE 2 (Continued)

040

Ne 10000
04200080
030000
040000
050000
0.0

0410000
0,20000
0630000
0De40000
050000
040

0010000
0e.20000
030000
0240000
050000
Gel

0410000
020000
0¢3000C
040000
0:85006C
0e0

Ce10000
0.20009
0e30000
040000
0506000
0.0

010000
0620000
030000
040000
050000
0.0

010000
0.20000
030000
040000
050000
Ce0

0.10000
0420000

PERIOD
(MINUTES)

160+898909
16088719
19N .840970
10077856
19CGe65677
1906 44672
160490303
190 .89139
19085406
19078346
160, 66251
190.45399
190.91586
190 .90440
190.86801
190. 79893
1C0«58073
190, 47691
180 .93907
19092810
190489317
190.82703
19C. 71378
19051845
193497510
19696490
190,93231
190. 87067
190476497
190.,58289
191.02670
191401755
190.98836
19093307
190.83841
190.67517
19109637
161.,08868
191.06403
191.017390
190,93735
16079971
191.18584
191.17993
191.16110

67

g
(e.r.)

1.7215¢
1{72148
1.72124
172079
172201
171867
1.72160
1.72152
172128
172083
1.720C6
171873
172171
172164
1.72141
172097
172022
1,71893
le72192
1.72185
1.721863
172121
172050
171928
1.72221
172215
1.72194
1.72156
172091
1.71979
172260
1.72255
1.,72237
172203
172146
1672047
172310
1.72305
1.72291
172263
1.72215
1.72133
1723790
172366
172356

n
(REVS./DAY)

Te54326
7454372
T+54520
754802
Te55284
756117
754310
T+54356
754503
7054782
755261
T 560388
754259
754304
754448
T7e54721
755189
Te55997
754167
Te54211
754349
Te54610
755058
755832
T7:54025
T7T¢54065
7¢54194
754438
754856
755577
753821
753857
T53973
Te¢54191
7654565
755211
Te 535456
7453577
7e¢53674
753858
754174
Te54718
T7¢531594
7¢53217
753291



S =7.5 REVS./DAY

I
(DEGREES)

76.00G00
70.00C00
7Ce 00G0O0
80.,00000
8G +00000
80.00000
80.00009
8000000
80.,00000
9C « 00000
9C« 00000
90, GO000
9000000
96+ 00000
9020000
100.00000
16C« 00000
100.,00000
10000000
100600600
10C.00000
11000000
11000000
116. 00000
11060000
110.00000
11C.000600
120.,00000
120.00000
12C.00000
12000000
12000000
120.,00600
130.00G00
130.00000
130,00000
130.00600
13000600
13G.00000
140, 00000
140.00000
140.,00000
14000000
140.G0000
140. 60000

0¢300006
0440000
450000
0o

010060
0429000
0.3000C
Ds40000
0e50000
060

010000

. Ge20000

Qe 30000
Ged0uD
0e«30000
00

0100200
220600
0.300C0
Ded4D000
0500060
Cel

D10000
Ce20000
030000
043000
Qe50000
J.0

010000
C+20000

Q30000

0440000
050000
Qa0

010000
Ce20000
04300060
040000
050000
0.0

C+100600
0420000
030000
040000

-0«50000

TABLE 2 (Continued)

PERIOD
(MINUTES)

191.,125590
19106447
160 295835
19129549
i%1.29179
161.,28008
16125796
1C81.22600
19115468
151,423890
191.42278
19141936
1141302
191.40205
ic1,38313

191.56769"

11+56956
191.57547
151.58670
191.,60585
191+63881
151.72186
191.72690
191.74272
191.77277
191.82422
191.91246
191.87968
191.88789
191.,51393
191.96323
16204747
162419211
192,03316
192.04446
192.08040
192.14827
192.26445
192. 46364
102,17395
192.,18810
192.23303

19231802

19246320
192, 71230

68

a

(e.r.)

1.72335
1.72306¢C
172239
1.724490
172438
1.72431
172419
172399
172363
172518
1.72518
1.72517
1.72514%
1.72510
1.72502
1.72603
1.72605
1.72609
172617
1.72631
172654
1472692
172695
172705
172724
172756
172812
1072783
172785
172801
1.72831
172882
172970
1.72865
172871
1.72893
172933
1,.73002
1.73121
172941
172946
172976
173026
1.73111

1.,73258

n
(REVS./DAY)

753432
7.53672
754087
7452762
752777
7.52823
7452910
7.53059
753317
752258
752262
752275
7¢52300
7.52343
Te52417
7451692 "
7+51685
74516562
7.51618
7451543
7.51414
751088
751068
7051006
750889
7.50687
750342

" TeS50470

750438
750336

. 7T+50144

749815
749250
7449870
Te49826
Te 49686
7+49421
748968
7T¢48193
749321
T+49266
7469091
748760
7248195

747228



S =7.5 REVS./DAY

I
(DEGREES)

150+ 00C00
150.00060¢0
15000600
150,00G00
15000000
15C.006C00

TABLE 2 (Continued)

DeC

010000
0s200200
030060
De40000
De50000

PERIOD
(MINUTES)

192429370
192.31C24
19226288
16246233
152, 63225
192.92352

69

a
(e.r.)
1473005

173015
1,730 46

173103

1.73203
1.73372

n
(REVS./DAY)

7.48854
748790
7448585
748108
747538
7045410



S = 8.0 REVS./DAY

I
(DEGREES)

OGO

® & @

o0
N+

1000000
10.00000
10+00C00
104 00C0C
1000C00
16.00000
20,00000
2000000
20 6CCO0
2006000
2Ce 00C0U
2000000
30600020
30400000
3C.00050
30.00000
BCLG0000
BLe000GC
4G. 00000
40 G0000
40 «CO000
4G+00C00
4C 00060
4G, GCOCO
50+ 00C00
5Ge 00000
5000000
S50 0G0OV0
SC 00000
5000000
6Ce 00COD
6000000
60.C0000
6000000
6C+C0000
6Ce 000CO
70+ C0000

Lol e W < o BN » B &7

7C«00000,

700060600

TABLE 2 (Continued)

Ced

010000
092000
Ce3005600
Ne4QL00
0« 50000
Ce D

0100060
020000
0300600
G 40000

LeB00CC

el

C+1300G0
020000
030000
Cas 200D
CeBSRC0D

‘00

Ces 10060
C«20000
G 30000
CeQUGED
De85000C
LoD

D.,10000
5220000
D30060

CadD00O0

050000
0e0

010000
020000
G+30000
0440000

Q¢50000.

GO

G« 10500
020300
Ce30C0OD
0440000
C«8D000
0e0

G« 10060

De200200

PERIOD
(MINUTES)

178.B5508
i178.85188
178 R1004
178.73C61
178.5945(
17835980
178.87004
178.85734%
17881543
1784 732668
178.60162
17836879
178, 88562
178.87286
178.83229
17875542
178462378
178439661
178.91325
17890120
178.,86241
178.78899
178. 66324
178+ 44633
17855557
178.94426
17890829

178.84018.

178472333
178,522062
17901495
179.00496
17897285
17891199
178.80789

178.62842

17S.09395
179.08548
179.05853
179. GG 762
178.92010
178.76956
17519394
17918752
179416705

70

a
(e.r.)

1.64840
1.64831
164804
1.64752
1.64664
164511
1 54844
1648386
1564809
164758
1548670C
164519
1.64858
1.6485¢C
1.64824
164774
1.64689
1.64543
154882
1.64874
1.5484%9
1.64802
1.64722
1.64584
1.64916

164909

1.,64886
1,64843
164769
1646473
164961
1.64955
1+649 35
1.64897
1.64832
1.64721
165817
165012
16499056
164965
1.64912
1.64820
165085
1.65C82
1.850609

n
(REVS./DAY)

B, 05076
Be.05135
B.05324
B8,05682
B.06296
Be 07357
B+05054
Ba0LS5112
BsGS300
Be05654
BeH264
Re D7316
804984
8405041
E.05224
8405570
8Be 06164
Be CT19G
B+ 04859
8604914
B, 3588
Bea0541¢%
B 05986

B2 06965

B8.C4669
8e04720C
Be 06882
8.(5188
8+05715
8.06623
Be04402
BeC4447
Be 04591
B8¢04865
&,C 5334
Bs06143
804047
804085
Be 04206
8+.04435
8,04828
8205506
Bo.03599
8e 03627
803719



5 =8.0REVS./DAY

I
(DEGREES)

T0«G0000
7000000
76« 00Q000
80, 00C00
BC .00CO0
B8C«GC0O00C
80.,0000¢0C
8000000
80« G0C00
GGeDOCOO
90.,00C00
9000000
9000000
9Ce 00000
S0s 06000
100.0600C0C
10C«GO0COG
100,00C00
10000000
100.00C00
100«00C00
110.00000C
11000000
116.00000
11C.00000
110,0€000
116.00000
120.000600
120060000
120.,000C00
120,000060
12000000
12000000
13C.00000C
130.00000
13C,000G0
13000060
130, 000CO
13000000
140400000
140.00600
140,00000
14000000
140.00000
140.,000090

TABLE 2 (Continued)

e

Ce 30000
042000
CeS5A0VHE
Qe

Cs10000
Ce20000
030000
080000
CeaS50000
Qe

Ge10G00
Cs2000C0
Q30000
040000
050000
Oe 0

Qel1D00D
C+20000
030000
Ce4000C
0350000
OeC

015000
e 20000
Ce300C8
Ced0HON
CeS0000
Qe 0

De1000C8
Q20300
030000
Ce40COND
050000
Oe0

0e100CO

- Ce2000C0

030000
0.40000
050000
Qe O

0+10000
0¢2000H
030000
040000
0eS50000

PERIOD

(MINUTES)

179.12837
179.06212
17894801
179.31497
179.31104
17229845
176227466
17623392
179.16380
172645544
17945433
17G:45090
17CGe44431
179643318
179413293
179 ¢61165
179.61378
179.€62039
17963297
17965454
17969151
17977814
17¢.78362
17%. 80099
17G.83388
17980017
179.,G8682
17294760
1795653
179}98485
1BC. (3835
i80.12987
18C.287C2
180.,11188
18C+12404
18C¢ 16298
18023642
18036192
180.57727
18C.26201
1BG 27724
18032571
180+41736
180 57301
18084227

71

a
(e.r.)

1.65047
1.65007
164940
1e565164
1.65162
165155
165141
165119
165075
1.65252
165251

‘165250

165247
1665243
165235
1¢6534¢
165348
165352
165361

165377
1.6354(C3
1.65444
1565447
1585459
1.65480
1.65516
1.65578
1665541

1.65547
165564
1.65598
165654
1.657852
1.65634
1.65641

1565665
1665710
1.65786
165917
1.65718
185727
1,6575¢
1,.65811%

1.,65905
1.66066

n
(REVS./DAY)

Be(3893
8+.04190
8604703
B2 03056
8.,03074
Be(3130
B.03237
803419
B8.03734
B,02428
8e H2433
Re2448
Be02477
Re:2527
E.02613
Be 01730
Bs 01720
8.,01691
B0.01635
Be (11538
801373
8e £NDO8B7
8400663
B.¢0888
8 50739
B 00488
8400059
Bs00233
8400193
B8+.00CE67
7299830
T «S2423
798726
Te 99503
7059449
799276
798951
798395
T7¢97443
798837
798770
7 +58555
798149
7287457
796274



S = 8.0 REVS./DAY

I
(DEGREES)

150.00000
15500000
150.00000
180.00C00
185G .00000
15000000

TABLE 2 (Continued)

Ce

0100600
020000
{30000
D+40000
050000

PERIOD
(MINUTES)

1R0+38948
18040727
1046394
180357094
180475368
181.06689

72

a
(e.r.)

1.65788
1.65798
1.65832
1.65896
1+66005
1.66192

n
(REVS./DAY)

7468273
7+98194
797943
" Te97470
Te 96664
795286



S - 8.5REVS./DAY

I
(DEGREES)

Ce0

Ced

Ue0

C el

040
1000000
10400000
10 0000¢
1000000
10.,000600
20000060
2000050
20.0000¢
204000600
20400000
3000000
3C.00000
30400000
3C. 50000
3000000
4000000
40400000
40003500
40400000
4000000
50+ 00000
5050000
5000000
50,00CC0
5000000
60600000
6000000
6000000
6C« 00000
60,00000
7000000
7060060
70400000
7600000
70+ 00000
80400C00
8000060
8000060
8060000
80.000G00

TABLE 2 (Continued)

00

010000
0.,20000
G+3000G0
0e4D0O0ON
NDe0

0,10C00
0620000
€e300C0
Ce&DO0O
Qa0

0413000
C20000
030000
0.4006CO
0.0

Q13000
Ce20000
0436000
0440060
OeC

0.10000
0220000
Ce30000
Ce80000
Oe0

Qa10000 -

020000
030000
Ce40000
Cel

010000
Ge20000
C+30000
C«40000
GeO

Ce10C00
£»20000
$Ge30C00
0400090
De

Ge10GC00
Ce250C0
0« 3000C
Ce40003

PERIOD
(MINUTES)

168,23726
168422269
168417622

168.,08830

167.53750
168.24316
168422868
168,18263
168.09549
16794595
168.26155
168.24744
168.20265

16811775

167497215
168429391
168, 28056
16R¢23785
168,156%8
16201830
16R,34261
16833020
168, 290653
168421585
1£8,08762
168:41006
168,39911
168+, 36401
16829759
1680183265
1682,49857
168+4894]
i68.45K60C14
1680,40459
168, 30¢59
168+, 60933
18R «6BD 240
168,58032
168.538556
1680, 46690
168474217
16873790
1€8B,72447
16B.69904
16865547

73

a

- {e.r.)

158241
1458231
158201
138142
1.58043
158246
1.58237
158206
1.58149
158650
1.58262
1.58253
1.58224
158168
1858072
158290
i.53281
1.582853
1e582080
1.58110
1.58328
1.5R320
158295
158247
1581685
1.58380
1.58373
1.58350¢
1.583¢8
1.58236
1.,58443
1¢58438
1583420
1.58385
158326
158352¢C
1585158
1.58502
158477
158434
158607
1 586C5
158597
1.58583
1.58558

n
(REVS./DAY)

B8.55934
2.56008
8456245
Be 56693
Be 57462
855904
8455978
2.56212
. 56656
BeST7419Q
8e55810
855882
856110
Be56542
6e57285
Be 55646
Be55714
8455931
B.56343
B.57049
8¢ 55398
Be55461
8455662
8456043
B.56696
£.55056
8e55111
8455290
8455627
8e56207
Be54607
B+54653
8e54802
8455084
BeS55566
854045
8454080
854192
8454404
854767
8.53373
8¢53395
8¢53462
8e53591
Be53812



S = 8.5REVS./DAY
I
(DEGREES)

90060000
90.00000
90+ 60000
90.00000
9C 00000

100400090

100.00000

10C.00000

100000090

10000600

110.G0000

115.00000

116400006

11C.C0C00

110.00000

120.,00C00

120.00000

120.00C00

1206.00000

120400000

130.00000

130.000900

1304000006
13G+00000
13006000

140,00000

1640.00000
140400000
140400000

140.60000

150400000

150460600

15G+06G00

150400000

150+ 00000

TABLE 2 (Continued)

e

(a0

010000
020000
Ce 30000
040000
Qa0

00100006
Qe20000
Ce30006C
Ga400C0
Qs 0

010000
£+20000
Ce30000
CedD0DD
060

0210000
Ce20500
De300G0
040000
0.0

0410000

Q2000C
Ce 30000
040000
Ce0

Cel10000
Ce20000
0+ 30000
Ce40000
0.0 '
0+10008
Q200090
NDe3N00D
0e400CO

PERIOD
(MINUTES)

168, 89457
168.89384
168.89035
168488357
168.,87228
169, 06386
165+ 06616
16907353
169,08755
169.11154
16G.24274
169.,24873
169426765
16C,30345
16G+ 36473
16G,42413
16G 43372
16C 46437

16552223

169.62117
16%.55926
16961235
169+65421
169.73331
169, 86845
16Q, 75890
16S.77524
1€9.82729
169,92572
170093867
165+85413
16G,91322
163,97352
170.08853
170+ 28438

74

a
@J)

1658705
158704
158703
1.58700C
1:.58696
1.583809
1.58810
1.58816
158826
1.588423
1583816
1e58920
1+58933
1.5895¢6
1.58996
159¢23
159029
1655048
1.59G8%5
1059148
159124
1.59132
1.59158
1.59208
159291
1.59215
1659225
1.59257
1.59318
1459421
158292
1.593¢3
1459340
159410
159529

n
(REVS./DAY)

852601
B L,E2606
B8e52624
Be 52658
Re 52715
Bes51749
8451737
Ba51706 -
8451630
£,51506
2.508R490
B+50819

8450724 -

Ee50544
8,50236
Be49938
8,49890
Be49736
Be&4 9446
B+ 48951
8449060
8,489%5
B.48785
8648350
Be4a7715
Ba.48262
B+48180

Be&47920

8647429
Be 46592
B,4758%
Bs474901
8,47189
Beb 6618
Be 45644



S = 9.0 REVS./DAY

1
(DEGREES)

C el

Qa0

CeOC

Qe

O.C
10.00060¢C
10.00C0C
10.060C00
10400000
10.G00G0
2C+00G00
2000000
20400000
20400000
2000000
3000000
3Ce00COC
3Ce00C00
3000000
30600GD0
40+ 0600600
4C o CCLGO
40400000
4C.C0000
40+ C0C00
SGe Q0000
SCe COCOC
5000000
S0.G000C
S50+00C00
6€0.C0000
6C«C0CO0
6000000
6000050
60,60C20
70.066C00
70.00CG0
7000000
7CG+00C00
70.00600
80.00C00
8G.00C000
80+ 00000
80.06600
BC+.00000

TABLE 2 (Centinued)

e

2.0

0210000
G« 2000¢C
e 30000
Q06400G0
Cel

0410000
Ce2200¢C
Ce30000
0e40000
Ce )

Le10G00
Ce20000
Ce300800
640002
Ce0

Cal00CHO
0.20200
030000
CegHOGCO
CeC

010000
0200890

0+30000 .

Cea0000
0e¢0

D# 10000
Cs2C000
0s30000
0400200
00

Ce10000
020000
Ce300C0
Ce40Q000
Ce0

010300
0e200300
Ce30000
0406000
Q0

0«100C0
020000
030000
0e400QCH

PERIOD
(MINUTES)

158780681
158,76479
158.71378
15861705
15845110
15878773
158477190
158,72131
188.62544
158,46094
1€84.86905
158. 79364
158,744473
1584651 2¢C
188445132
1S8.84628

iE8.78482
158.,62632
15854439
1€8,90158
158.88845
158484499
158.76326
158,623232
158.©7742
158+.96552
1588492735
1584855190
158073125
159,07576
158.06584
159034027
158497400
15887106
15919757
159419012
159.16634
150612140
15C 404427
150634241
15933786
150,32358
159029643
15924995

75

a
(e.r.)

le52252
152241
152207
1582142
1. 8203¢C
152258
1.,52247
1.52213
152149
1.52039
152276
1.52266
1.52233
152171
1.520¢64
1.523C7
1.52287
152266
1.522¢08
1.521¢7
152351
1.52342
152314
152260
152160
1.5240C9
1.52401
152376
1+5233¢C
152250
1.52480
1652474
152454
152416
152351
1252565
1.52561
152546
1.52518
1.52471

1,52662

1.52660
1+52651
152635
1.52608

n
(REVS./DAY)

9.,06911
S 07002
QL7294
CGe 07847
Ce 08798
S+ 06871
Q06961
G G7250C
G Q7799
Qe 08741
Se 05749
SeC6837
Se07118
Ce 07651
G (88567
Se HBES537
9406620
G6888
SeC7393
G 08263
S 06221
Ge CH298
Ge 06544
CeC7C11
Ge 7812
Q05789
Ge 05857
Se 0H0T74
Qe 0548E
Sel7194
9405229
e 05285
Ge (5466
Ce 05808
Q06395
S e 4536
9404579
9.04714
Ce 049569
S+05408
G.03714
Ce 3740
Se(G3821
Qe 03975
Se 04239



S = 9.0 REVS./DAY

I
(DEGREES)

Q0 400000
SCCO000
90 0060GC0
U LOCOO
90.GOGO0G
100 «CCLOD
10000000
100.000C00
100.00000
183.00C00
110.00050
11000000
11000C00
110.,00C090
11C.000C00
120000090
12G.C0000
126 .00000
120.00000
12C.00C00
130.00000
130.06GCC00
130+00C00
13000000
13000600
140,00C00
140. 00000
140400000
14000000
140,00000
150.00C00
15C« 00600
15G,060000
150,060000
156 .006G00

TABLE 2 (Continued)

Lol

0«10C00C
020000
Ce30000
Ced QOGO
eI !

DL10000
020002
C+30000
Ce40000
CeD

0.10200¢C
Ge2000G0
2+30000
CedO000
Qe

10000
Ce 200800
G«33000
040000
CeD

CelDR00
Ce 20000
Ce 30000
0440000
Qa0

UelD0GD
0 200C0
030000
G000
Ce0

010000
0620000
Ce33000
040000

PERIOD
(MINUTES)

15950786

15950674

159.50316
159.49629
150 .48465
159,68959
159.69215
15G.70027
150,71568
159.74213
159.88115
15%.88756
159.90810
159, 94687
16Ce01321
16C +C7458
166008485
160.11783
160.18013
160,.28653
160426068
16027480
160031966
160440450
160+54930
160442990
160444737
16050310
160.60826
160,78795
160.57303
160459331
160+65811
160.78050
160498946

76

a

(e.r)

152770
152769
152768
1e 52765
1.52760
l.52884
1.52886
1.52862
1.5290C3
152622
1.53001
1.530¢C6
1.53¢19
153045
1.5308¢%
1.53118
153124
1253146
1,53186
1.53254
153228
153237
1453265
153319
153411
153327
153337
1653372
153438
1.53551
153409
1e53422
1.53462
1.53538
153668

n
(REVS./DAY)

Qe 02777
Ge02783
9.G2803
C.02842
Qe 2608
Ce01749
Se G1735
G el 1686
Sel1602
901453
Q. C0669
Ge 00633
900517
S «00299
899926
B.99581
B 69523
8699338
R .GB9I88
Be©8391
898536
BeG 8457
Be 58205
Be9773C
Be.96921
897588
B+9T7491
8697179
Be 96591
£+95589
B.96788
8¢96H875
BeG6313
Be 955631
Be 54468



S = 9.5 REVS./DAY

I
(DEGREES)

De®

00

0.0

00

G0
10000600
16, 00G00
10.00000
1000000
1000800
20.00C0C
20400000
254 G0CO0
20 COGOD
20.,00030
30.G00060
3000000
30400000
3Ce CLTOD
304000060
40 000CoC
40 GOLOO
4C 000050
4G e OLOUD
4C oCOCOD
S0 GEO2D
50.00000
50400000
S3.C0030
506 G0000
6Ce 3COID
60.0GG00
6000000
6000G00
650400000
7000000
70600000
7060000
7000000
7000000
8C+00C0D
BGe GOCGUO
80 GOLGO
BC +0GC00
8C «GOCD0

G

CelQG0D
C220000
$300C0
Ced00060
Gel

Cel10280
Ge20026C0
Ce 30000
Ce4CDO0
00

C«100CGC0O
Ce200720
030000
040000
0.0

Ce102C0
Ge200460
Ge30000
$2 40000
Ceol

010000
Ce200600
Ue 30000
Ced2N0C
G.Q'

0610000
20009
Q30000
0e800GO
Lol

0100060
220000
033000
0640000
Q.0

D,10506
0e 20500
Ds 30000
0.40000
OaC

J100C0
De20090
Ge3G0CO
0e40000

TABLE 2 (Continued)

PERIOD
(MINUTES)

1504 2107C
15C,29314
150423734
150413153
149,95007
150,31865
15030127

50,24507
150414120
149, 96138
150434296
150, 22610
150,27243
15C+ 17065
149.99611
150,38515
15036914
15031831
150.22183
15C+05629
15C.44730
152.43266
115G 28585
150420707
150.14496
150 .53169
150.51877
150447752
156439928
150,26523
150, 64006
150.62936
150.59521
150.53050
150, 41657
150477325
150 ,76529
150.73978
150, 69150
15G. 60892
15093033
15C 92561
156.91039
150.88153

15C 83205

7

a
(e.r.)

146785
146773
1.4673%
146663
1.,46539
1456762
146780
146743
1.46671
146549
146813
1.5456801
1646765
146656
1.46578
146848
1 +46R327
146803
1.46738
146626
1.468%67
1.46887
1.468356
1.46797
146696
1e 45962
1445953
146926
1+46875
1.46787
1.47041
147G 34
147012
146971
1.456899
147135
147130
1e47114
147084
1.,470322
147242
147239
1.47230C
1.47213
1247183

n
(REVS./DAY)

Q.58C16
9658127
Se 58433
Be59159
V60320
G«57965
S«58076
Ge58428
255067
Q460247
Q.5781C
Se57917
C 258260
958909
S+ 50025
Qe57541
957643
QeS7967
Ce 58532
Se 59640
Ce 57146
9e57239
957537
Ge58102
Ge 59073

Ss56689

D¢566901
Qe 56954
S e57451
9258305
T eE5921
9 55989
Qe 56206
Qe 56617
57322
9855077
Se55127
Qe 55289
Se 55595
956119
Ge54083
Ge54112
Q54209
90 54391
954704



S= 9.5REVS./DAY

I
(DEGREES)

0. C000D

90+ 008000

96 00000

SCL.00CH0
90 600000
160,00099
100000090
10000600
160600000
100400000
110.00000
110400060
110060600
110.,00000
110,00000
120400000
120.,000600
12000000
120,0GC000
120000600
13C« 000060
130.C0000
13060000
13C.C0600
130.060060
1404 0GL000
140,00000
140 ,60000
140.00000
140G ,0C000
150, 06000
150400000
136, 00000
150400000
150,00000

TABLE 2 (Continued)

e

O

010000
0420000
De30C20
CesQ000
el

D»10000
5e200C0
Ca3000D0
Ceda 2000
00

0+130Q0
De23000
De3NVCC
Ced D000
Qe 0

B 1ODLCE
Ce20DLD
De3I700
D:4000C
Qe

Ce1D0CE
Ge200800
D300
5440000
QoG

012500
20000
Ce3DCOO
Ceoa0A0
O o0

Pel100GC
020000
Ca320GCC
D44GGG0

PERIOD
(MINUTES)

151.,10870
151,10759
151.10391
151.09657
151.08507
151430351
151+ 30634
151.,31525
151.33220
151436125
151.50793
151.51486
151.53703
151.57880
151.65028
151,71353
151, 72466
151,.,759493
151482669
151.54078
151,91683
151492589
151.57383
152.0643¢
1£2.21907
152.08972
152,10838
152.16771
152.,27983
152.47115
152.,264C72
152.26230
15233128
15245146
152.68369

78

a
{e.r.)

147360
1+4735%
147358
1473258
147350
147485
1447487
1,47493
1447506
1e47527
147613
187617
147632
le 47660
1477096
1477329
147746
147769
147833
147888
147858
147868
1.478GCS
147957
148057
147984
147976
148014
1.48086
1.48208
1,48053
1.48067
148111
148163
148334

(REVS./DAY)

e 52956
G 52963
Ce52G87
G«E53030
Se 53108
Q651729
Q51712
V51656
9451549
Ce 51368
Qe 50445
SeBRLT2
GeS0C263
DeS50001
S 43553
Geld G157
Ge 49088
S 48B867
G 48450
S +47738
G84T7925
Qe 47830
Se4 7532
Q46967
D4 6005
Fe4HBLO
Qe 46693
Ce46324
Feb5627
9.4444%
Ce4587D
O e45736
G2 45308
Ce 44501
Ge4 3126



$ =10.0 REVS./DAY-

I
(DEGREES)

GeC

Cel

Cel

Ge0

Cel
1C-000C00
18.00000C
10.,00GCO
10 G0GCC0
1C.0CCGUO
20+00C00
20 000060
20 «000C0G
2C« 00000
2G«CC00D
30« 060600
30+C2000
300008062
2C«C0C00
3600000
40Os GOS0
4000000
Q0= C0000
4G LL0OUD
4000000
S0e UQ000
S5CGe L0000
5CeC0G0CO
SQ«00CC0O
S0«G0O0O00
60« CO000
606 GOCOO
60e COOCD
6L GOCTO
60,L0C0D
7000000
70, CGOGOO
7C«0GG00
78000006
70G0600
8Ce0L0000
8Ce L0000
80+,00C00
80s 0COCO
86.C0G00

TABLE .2 (Continued)

00
0.10060
020000
e 30000
0e400CT
0eD

0e13C00
020000
032000
0edNNOD
0.0

Ce10000
020000
0.30000
040000
De0

0.10000
Ge23000
Ca2DC0D
0640000
Dol

0610000
Ce 20500
030030
3640000
Vel

0+1003¢C
0. 200CD
Ce 30000
040000
0.0

010000
0.2000¢C
0430000
0e400N0
00

0010000
020000
0e30700
040000
0.0

010000
020007
0s30000
0e&000C

PERIOD
(MINUTES)

142.67863
142.65965
142.590895
142.48384
14228627
142,658764
142. 66879
142.60872
142,49471
142.29% 16
162,71510
142,69688
142, 63850
142.52800
142432839
142.76244
142.74515
142068994
142.58543
162440593
142,83170
142.81578
142.76518
142.66°31
142.50471
142,92482
142.91C87
142.86646
142.78214
14263763
143.04355
142403207
142,99535
142.52584
142,80670
143.18828
143.17981
143.15259
143410098
1432,01273
142,35803
14335289
143.33679
142,36615
142.,25377

79

a
(e.r)

141771
141758
141716
1.41636
1.41499
141779
141756
1+,41724
1+41645
1.4151¢0
1.418C2
141789
1:41745
141673
141543
141841
14182%
l1e4170G1%
1¢417290
1441597
1.418%66
141885
1.418%1
141786
1:41675
141968
i.41658
1641929
141873
141776
142056
1.42048
142024
141978
1.41900
1.,42159
142154
1.42136
142103
142046
1.42276
142273
1:422¢3
1.42245

1.42212

n
(REVS./DAY)

1009261
1009395
1G. 09825
i1C.10641
it+.12044
109197
10.,09331
1009756
1010564
10611953
10 090C3
iCe(C9132
1C 40298545
1010328
1C.11674
1008669
1618791
1Ce09181
1C 09921
111194
1¢.08180
10,08292
10.08649
10 ,09327
1210493
1007523
1C.07621
1607934
1008529
10.09551
1C.0H686
100867567
15070286
10.07515
10.0R356
10.05669
1005728
1605926
10026282
1Ce 06903
1654478
i1C.Ca4514%
1004627
156.04842
10.C520%



$=10.0 REVS./DAY

I
(DEGREES)

90 L 00000
ST 00000
9C+0000G
9Ce 00GCO
9G« 02000

100460000

160000600

100006000

130.00C00

100400000

110.00000

110.00CCO

116600600

11000000

110 GOGOO0

12Ca0BCH0

120.00030

125.00G00

12000000

1206000006

136400000

130400000

130460002

13C 00000

13050000

140400600

14000000

140400000

14060600

140, 00000

15G.000C0

150 +L0O00Q

15C600C0

150400000

150000090

TABLE 2 (Continued)

e

0o
0410700
0420000
0630000
0+40000
0e®
0e10000
De20760
0430000
050000
Ge0
$e10000
Ce20200
0.32000
40000
Qa0
0610000
0e20030
0e300060
6443000
040
0+10200
020000
0430000
040000
00
0e10006
C+23900
0 +30000
0+40000
Ce0
5410000
020000
030009
0440000

PERIOD
(MINUTES)

143.54951
142,54831
143,54463
143.53752
143.52545
143.75758
143, 76059
143.77C34
143,78874
142.82025
143,97501
143.98245
1644,00624
144405110
164.12788
144,19302
144 ,204873
144 .24258
144,31389
144443568
144440154
144%,41754
144 446855
144456502
144,.,726561
144,5G6018
1464.60995
144 ,67295
146,79211
144.99524
14974605
144,772060
144,84517
144,98325
145.,21872

80

a
(e.r.)

1642405
142404
1242403
1.4240¢
142304
1642540
142543
1642550
142564
1425827
142679
le42684
142701
1.427321
1442784
1.428R16
142823
1642849
142896
1442977
182944
142954
142988
143081
1.4315¢9
1.,43086%
1.43C71
1.43112
1.431%0C
1,43321

143154

1.4316%
143216
1.433C5E
143457

n
(REVS./DAY)

16.,03138
1003147
10,03172
ice03222
10,03306
1001686
15016865
10,01597
1C 01469
10.01250
1200174,
1C.00122
Ge 99957
G e 99645
GeG9113
D e98661
Se G8580
CeGB318
Se 57825
S 96084
Ce97219
GeQ7109
SGe Q6757
e 6092
G 94959
9.25918
Q55782
G+95348
O 094529
Ge93136
Qe 54825
Ce 34667
994165
F93218
9,91608



$ =10.5 REVS./DAY

I
(DEGREES)

040
OeC
040
0.0
10400000
10,00600
10.,00000
10.00600
2000000
20406GCG0
2C.00000
20,00000
30.00600
3040000
3000000
30400000
40.00C20
40400000
40400000
4000000
 50.00000
504 G0O000
S0 0000GC
5006000
600000
6C.LGCOD
60600000
60e 00000
7G+C000D
70400000
70,00C00
70000000
8000000
80.00000
86 +,00000
80 +00G0GO
9C . GOCOD
$0.00000
90, 00000
90 .00CG0
100.,00G00
100400000
103000000
100400000
110.00000

TABLE 2 (Continued)

CaC
010000
0620300
C39000
Gel
Ge1000C
De2480CD
030000
0.0 .
102000
020000
Q30000
el
Gel2000
020000
Ce 30000
Oel
0«100C0
L+2000¢
D 30000
0o}

Qe 10000
Ce 20000
0302000
QCe0
CelIRGO
£ 20000
0230008
Nel
Ce«145000
020200
Qe30000
Q0
N.100Q00
020000
U4 305000
D0
Q10000
De200C0C
Q30000
0.0
010000
0,206000
0630000
0«0

PERIOD
(MINUTES)

135.76494
135.74431
135, 67856
135.55354
13577495
135.75458
133.68%944
135.56609
125.8386C
135.78590
135.72282
135.,60332
135.85823
135, 83987
135.7800¢C
135.66708
135,9346¢%
13591763
135.86311
135.75980
126, 03687
136402198
135,974 14
135.88365
136,16620
136,15387
1364114859
13604021
136, 322885
13631369
136428467
136022980
136,50526
136649995
1356.48282
136.45047
136.71¢C17
136.,70857
13670522
136.69801%
136,93178
136.93503
13594557

12696550

137.16248

81

a
(e.r.)

1,37151
137136
137090
13700C3
137159
1s371458
137099
1.37013
1.3718%
1,373 71
1.37127
137G 44
137228
1.37216
1637174
1637096
13729¢C
1.37278
137241
137170
1373569
137359
137326
1.372685
137465
137457
137431
137381
137579
137573
1.37554
137518
1,37706
137703
1.37693
1.37672
137846
1.37846
1.37844
1.37841
1379953
137996
1.,38003
138019
1438143

n
(REVS./DAY)

10.608657
10.60818
1061332
10.62308
10.60879
1060738
10.€61247
10 .62212
1060339
10604933
10.60986
1061621
10459928
10660074
10 .6053%
1Q0e61422
10,59332
1Ce 59465
1059890
10460697
12.588537
1058653
10.59025
16.597%9
1057531
1557627
1057932
158510
10656316
10.56387
1C 56612
10570637
1Ce54904
1054945
10558078
10.55328
1053323
1053332
153361
1053417
1051618
10.51593
1651513
1051360
10.4985¢



S =10.5 REVS./DAY

I
(DEGREES)

11000000
110.06600
110.60000
120.00000
120400000
120.08000
126.,00000
130.000090
13000000
130,00000
130 G00GO
140.0C000
140.0060C0
14500000
140 .00000
15C. 00000
15C 00000
150, 0000C
15000000

TABLE 2 (Continued)

De1200C
Ge.2D000
030000
Gl

010500
Q620000
De 32000
Ce?

010000
0620C00
030000
Qe

0104500
022000
030000
Dal

0+10000
Q20000
0630000

PERIOD
(MINUTES)

137417C43

137.19576
137.24377
127.329288
137.4C547
127.44562
137.52155
127.61270
137.62975
127.68391
137.78621
127.81120
137.83217
137.898%4
138,02516
137.097810
138, (0233
138.07971
138,22575

82

a

(e.r)

1.38148
1,38166
1.381909
1,38290
1. 38268
1438325
1.38377
1.38428
138439
1.38475
1+38543
138551
1.38564
1,38608
1.38692
1.38653
1+.3866¢
1.38719
1.38815

n
(REVS./DAY)

10.49789
106485958
10 e49228
10.43C89
10479932
10447687
10447105
16, 46415
1C 46285
1045874
1C«45097
10.,44908
10644749
10e44243
10043288
1Ce 463644
1Ge4 3461
1C.42876

1041774



S = 11.0 REVS. /DAY

1
(DEGREES)

G el

0«0

CeC

De 0

10, 00000
1000600
10.0G06u0
1000000
26 00GCQC
202 0G0GC0
2C 00400
20200000
G 00000
3C L0000
30.00C0C
3Ce 00000
4000000
4000000
40 e000GD
4G 50GO0
5000000
504, 00000
ZC L0000
5C 00000
€L 00CHC
&0,GC000
60 GOODO
6606000
T7TC00000
70000600
70.C00C0
70, C0OCOD
8C«00C00
8000000
80.00000
8C«0C000
S0«00000
90« 00G0O
90.,00C00
9000000
10000000
10000000
100060000
100400000
110.C0000

- TABLE 2 (Continued)

S0
CelDDCO
0420000
Ge30000
Je
010000
Ce20000
02300C0
Cel
010060
D0.2000C0
Qe 30000
00
010000
2203080
Ce3000C
CaD ,
CelOR00
020000
33000
CeD
Cs310000
0.2000¢C
0«30000
De0
010000
020000
D0,30000
e
910000
02000¢C
0e30000
Del
010000
De20000
0430000
00
0«15000
020000
Ce300600
OO0
0100600
Ce20000C
0300230
Co0

PERIOD

~ (MINUTES)

122447102
1&9.44885

129437750

1264264352
12C. 48224
129.46024
120,329005
12G.25703
129.51€22
126.469490
129.,427C2
12¢.29828
12G.57425
125455414
126, 49011
122.36874
129.65813
12G+ 63982
129,58127
129, 47050
129.76958
129.75357
126,70239
12G6.60558
12%e 90871
12S+.89661
12C.85466
129.77531
13C.C7841
130.,06883
120.03801
125497963
130e2740C
130.26836
132.2502¢%
130.21614
120.49245
13049126
130.48740
13048012
1320.72775
13073134
13074274
130.76421
12097179

83

a
(e.r))

132876
1.32860
1.3281¢
1.32714
1.32886
1.3287C
1.32820
1.32726
1.32¢14
1032869
1,32851
132760
132962
1.32948
1.329¢3
1+.32818
133029
133017
1.32976
1322899
133116
133105
1.3307¢C
133003
1.33222
133213
1.33185
1.33131
133345
1.33339
133319
133286
133484
133481
133469
1433448
133635
1.33635
133633
133630
1.33794
133797
133805
1.33822
1332955

n
(REVS./DAY)

11.12218
1112408
11.,130109
i1.14176
11.125122
11.,12311
11.12914
114140589
11.11830
11,120613
11.12596
1113704
11.,11332
11.115CG4
11.12C54
11.13097
11.,10613
110610770
1111272
11.12222
11 .096%59
11.09796
11.1C234
11.11063
11.08462
11.068574
11,08332
11.,09610C
11.067024
11.67106
11.C7368
11.07866
11,5363
11. 05410
11.05564
11.05854
11.03512
11.,03522
1103555
11.03616
11.01526
11.C1496
11.C140¢0
1101219
1099473



S =11L.OREVS./DAY

I
(DEGREES)

110.,00000
110400050
11000000
12C.C0C00
120.C0C00
120.0C0000
12000000
130000090
13C.000¢090
130.80C800
13000600
140.00GC00
14000000
140.,000C0
14C,C8060
150,00C00
15000000
150.L0C00
15600000

TABLE 2 (Continued)

e

Gel10000
0420000
030000
DeC

0e10200
0e20290
030000
De0

Ce12000
020000
0e30000
00

De 10030
Ce2D000
Ne30600
e 0

010GDT
020500
D+30000

PERIOD
(MINUTES)

130,980635
131, 06739
131.,05858
131.21489
131.22824
121.27CR6
131e3251 41
121.44615
131.46414
131.52148
13162976
121,68451
131.67H6H8
13174721
1321,88048
131.82%47
131.85506
13193663
132,09071

84

a
(e.r.)

1.339861
1,3368¢0
134316
134113
134122
1. 341851
134207
134260
134273
1343114
1. 34385
134392
1634407
1+34454
134543
1.345C1
1+34518
134572
134675

n
(REVS./DAY)

1Ce©9402
10,99178
18.,98745
1C.97436
197325
10.56968
1Ce 96266
10.95506
1095355
10.94878
1093977
1093772
1C 93588
10.93002
10.518%98
10+©2320
16,921¢(8
10+,21433
10 ,90160



S =11.5 REVS./DAY

I
(DEGREES)

GeC

0ol

Col

DeC

1C. 00000
10eCGGO0
1¢.00000
1500000
234L0CLD
20, 00000
20400000
20450000
3000000
3000000
3000007
36.00C00
400 C0C0D
40400600
40+00G00
40460020
50.60C00
50606000
5Ge 00000
5000000
604000G0
60eGUCOT
60460C0D
6500 COCCO
704 006G50
7CeG0GO0
76400000
70400030
BCe00COD
8CeTOCOU
8C.000GD
8L 00000
$0+C0000
90e00CHD
9C+000306
SUe 068000
100400603
100,00000
100.C0000
100,00000
115.C00C0

TABLE 2 (Continued)

G 100050
0200300
T 30000
O e

DW1046450
De2020C
(PRI RS ReTe
Qe

Gell0DC
5623200
Ce30300
Cel

Ve 100G
N 22000
Ca30000
2 o O

Ce1002400
DeZ0C00
De3CGGE

>

020000
G 30000
Qa0

Ge10000
Ce200% 2
0 300GC0
Qe

e 10000
Ne20000
030000
00

0210000
Ce2080C0
Ge30000
08

PERIOD
(MINUTES)

122.82G5R
12348863
3« 7THES 84
122, 74307
123.67015
12353254
123.829%3
123.80795
12373540
12360228
122.,92102
123,90143
123, 82885
1232, 72031
124, (43120
12¢.032486
12397534
123+ 86694
12419213
124.,17¢18
12413450
12408519
124437427
12636437
12433138
124,26%46
124,58311
12457712
124.55812
124.82217
12481543
124481415
124.R1030
124,80284
12%.064561
125.,06845
12508064
12510371
12532225

85

a
(e.r.)

1428906
1+2888%9
1.28834
128730
1.28917
128300
1.28846
1.28743
1.28248
1.2R932
1288840
1.28786
1,290¢1
i1.28586
1,28937
1+:28R44
129075
1429061
120017
1289332
1+22917¢C
1226158
1.29120
129047
1.29285
123275
1.29245
129186
1,29419
1.29412
1.293%0
126348
1,295589
1,29565
1295823
12953¢C
1.290722
1.29731
129730
129726
1,2992383
1.290506
129215
129933
130075

n
(REVS./DAY)

11+.£3954
1164179
11.£648G6
11.,66260
11.63838
11640860
11.64770
11.66118.
11.63487
1163701
11.64388
11,65690
11.6288¢%
11.63092
11.563736
11649561

‘11062@39

11.62214
11.62801
11.683916
11.608968
11.61057
11615458
11.62538
11.59484
1159615
11.60031
11.,60820
11.577%6
11,57891
11,58195
11.58772
11.55855
11.55910
11.56087
11.56421
1153703
11.53715-
11.83751
11.53820
11.51405
11.51369
11.51257
1151045
11.,49038



S =11.5REVS./DAY

I
(DEGREES)

11C.0CC0D
11C 00000
1104006006
12000090
12006000
120. 000872
120000600
13C00C00
13000000
1320.000060
1304000460

14006000
155G U0CO0
155200000
15000000
180 G00C0T

TABLE 2 (Continued)

De120200
De20000
Qe 3J0LTO
Cel15000
D20000
Ce30D0C
Lo

Qe100CH
De20000
Ge3D06CD
Qe

D+10000
De20350C0C
Dea30000
G0

Ce1004C
Ce20000
J#30060C8

PERIOD
(MINUTES)

125433124
125,36000
125441435
125457800
125.59213
125, 63733
125.72249
125, 82085
125.83984
125, 92036
126401472
126.03611
126406248
126413637
12627716
126422212
126424G08
126433403
126,49706

86

a
(e.r)

1.350082
1.30103
1430141
130244
1.30254
1630285
132345
1320402
1.33418
1.30456
130535
1e30542
1430558
is30H608
1.3070C4
130658
1630676
1230734
120844

n
(REVS./DAY)

11,4836853
11+48692
1148154
1146698
11446569
1146156
1145380
11+44484
11.44312
1143762
11242724
11425C2
11442291
11.41617
1140349
11408456
1140602
11.39827
1138366



S =120 REVS./DAY

I
(DEGREES)

el

UasC

De

G0
106GDG00
10.0U0C00
100G00G0
10.00000
RC.L200C
2Q.08GCC O
2Ue GGODYL
2800000
30 0CLOT
30 GOGGO
30 .0006¢
386G0CCTH
406 CLOCD
4G 0CGCL D
4000000
400000350
50C0CO0
S0« 00CCO
30, 00CO0
S0G0000
60 00GCOD0
6G0DCLO
6G00LC00
6506 00050
70+ 00000
TCe 00800
7800000
7Ge0L0GGCH
8C.000C0
8Ge00UGLO0
Bl 0CCGCC
80.0C000
S0 «00GCOO
99U 00000
9C.00C00
S0 00600
130.0000¢
106G.000060
1G0.00500
100.00C00
11C.0C03¢C

TABLE 2 (Continued)

e
Cell
Gel12000
Ge22000
Ce300CH
00
GelRUO

N 2000¢
Goa30000
C ol

Cel2GGC
022000
Ce3500G
Dol

Ge12CCG
Ce220010
0325060
Gel

Gel1300OC
Ce 200200
G 200400
DoD

041300%
023000
Qe30520
0.0

£ 12038
Q20000

032000

Del
GelODGO
0e200GC0O

030000

Qe
016009
02900¢C
Q300600
Ded
Cel10000C

0620000

030008
Cel
$s1000¢C
Ce20CGC
De35030
Cel

PERIOD-
(MINUTEYS)

118,43275
118.,46717
112,32558
118,17082
11 R 446270
118.,420%94
118,.,324023
112,187183
118.,48711
118,46263
11833474
11823682
118,85644
118,53342
118,48014
118432104
L1R,65873
118.634R4
112,563156
11i8,441F7
11 R, 7862325
118.76820
118,71017
118.604G619
118¢9485¢8
118293410
11R.886&684
11879723
119.,1427%
118.,13182
119097222
11G.03194
11¢,36508
1139+ 35883
119, 33879
119.30095%6
11G.61142
11c.61014
119, 60620
115,508566
11987471}
11987881
11%.,89183
115,G1656
12014597

87

a
(e.r.)

1.25207
1.25189
1,25129
1,25016
1.25219
1,25200
1.25141
125030
125282
1,25235
1.25179%
1.25071
1,25311
1.25294
1.25241
125141
1.25301
1.23376
1.253290
1.25238
1.25455
1,25482
1.25441
1.25363
1.2562¢C
1,2560%
1625576
125516
1.25765
1.25757
125733
1.25689
1.25926
1.25922
1.25909
125384
1.25102
1.26101
1.26099
1.26095
1.26285
1.26288
1.,26298
1.26317
126469

n
(REVS./DAY)

1221588¢
1216143
12.,16981
12.18575
12.15742
12416001
12158380
12.,18406
12.,15322
12.15573
1216373
12417895
12.14611
12,14847
12.158¢¢%
1217C 28
1213565
1213809
12614491
12,15788
12.,312260
1212446
12.13038
126141583
12,10604
1210754
i2.1123¢
1212145
1Z2,08635
1208745
12.09095
1209759
12.,06383
124064456
12405649
1207031
12,3898
12.03911
12.03951
12,04C27
12.01254
1201213
12.,¢10873
12.,00835
11.98542



S =12.0 REVS./DAY

I
(DEGREES)

11600030
11C,009000
11C.0CC00
12G.,00040
120200000
1204 C0GCG0
125.0000¢
13G.CLC00
13000000
13000000
13G.00000
1400000
14G, 00000
14300060
145,6C000
15C 00000
150 ,006G00
150, C000C
150 00GGU

TABLE 2 (Continued)

e

GelGONG
Cea 2000
Ce 3000C
Cel

010000
GeZ2D30GC
Ga350060
el

23210500
TL20000
Do RDNOG
Cel

Cel12C0C
20000
C.3AC00
el

D 10000
5220000
Ge300C00

PERIOD
(MINUTES)

120.1555¢6
12C . 185602
12024364
120.61466
12042955
12C.,47722
120.58671 8
122662355
12063937
126752824
12587220
120,92151
121.00014
121.14761
121.C8847
12111681
121.20694
121.37711

88

a
(e.r.)

126476
1.25498
1.2654C
12664C
1226H60
1.25694
1287857
126817
126831
126876
1.2695¢
125966
1+26983
127237

1627139

1.2708%
127109
127171
1.27287

n
(REVS./DAY)

11.98446
11.98143
11.97569
11.95868
1195720
11.95247
11.94355%5
1193347
11,93149
1i.92518
1191331
1191093
1150851
1lecon8l
11.88632
11.89213
i1.889835
il1.884651
11.86388



S =12.5REVS./DAY

I
(DEGREES)

C ol

CoeC

Ce0
1C.00C00
1GC 406000
134000609
2G40CC00
2500000
2C+ GOGOD
3CeCOCOD0
3080060
30400600
45 00002
4CeO0CO0
40« GCOQ0

SGeO0COY

5000028
S50.00000
60400000
60« 0U0CD
E£Ls JGLDD
Tue VOUCO
TC0LQ0D
70 +QUGGO0
8UeCICL0
BG.0G000C0
8LaUuC0O0
SCeCO000
90 eCOCGO
9000000
100.0C0C0
100400060
10000000
110.,00000
110.,00008
1i0.00000
12C« 000272
126.G0GGO
120, 00C00
13C«C00G0
13000600
13C.000060

TABLE 2 (Continued)

CeZ300GO
Col
C+10080C
Q22080
Cel
4100050
Ue20000
Ce
e1C206
Ce 20200
Dol
012027
0423900
(L€

CelGCGH

Qe23GI0

Qa0
Qelzg00

Ce100C0
020000
Ce0

010000
Ce20000
Ce0

010000
0200060

PERIOD
(MINUTES)

1132.563223
113.53664
11344549
113.578587
11%2.,55162
112.456557
113.623109
112,596248
1127.581387
113.¢9824
112.67375
113.5957¢
113, 80559
113,78333
112,71237
113.945612
113.92684
113. 865285
1144312G24
11410457
114,05449
114,.,32686
114,321548
114+.27331
116.56302
114,55652
114,53554
114 ,82347
114.,8223%
114.218736
115.10126
115.10562
115011349
115.38638
11532647
115428567
115.667G8
115.68373
115.,7332¢
115.93411
115,955908
116.¢2200

89

a

(e.r.)

121749
121729
1.21665
1.2176€2
121742
1221678
121799
l1e2178¢
142171°
1.21882
1.21844
121787
12195C
1219324
1.21882
122062
1.22048
122004
122197
122186
1.22180
1.22353
1.2234°%
1.22326
1228527
1622523

‘1e225¢C9

1422715
122714
1.22713
122910
1.22914
1.22925
1.231C8
12311«
1.2313%
1.23299
123310
1423346
123477
1.23452
123540

n
(REVS./DAY)

12.680C8
12.68313
12,69287
12.67845
i2.68146
12691068

12.,67346

12.67639
12.68567
12.6H510
12667832
1267654
12.,65316
12465563
12.66353
12.63755
12.63969
12464653
12.61827
12.62000
12.62554
1259546
12.59672
12.,60C74
1245695¢C
1257021
12.57252
12454097
i2+54111
12+.£4155
1251072
12.,51025
12590874
1247081
12.47872
12.47524
12.44242
1244773
12.,44234
12.42085
1241860
12.41143



S =12.5 REVS./DAY

I
(DEGREES)

1424 3C0CC0
14540000
14(.0CC0S
150000030
150060200
1858e00C0Q0

e

G.Q
CellO0G
Ce2D024N0
Ce0
Cel2000
G«2000C

TABLE 2 (Continued)

PERIOD
(MINUTES)

11617241
116,19817
11528026
116+ 37167
116.640124%
1164435793

90

a
(e.r.)

1.23635
1423653
123711
1.23766
1.23786
123852

n
(REVS./DAY)

1239537
1239262
1238387
1237414
1263710¢C
1236096



S =13.0 REVS./DAY

I
(DEGREES) .

Ged
Qe
C.C
1C.00000
12.000CD
10.0C000
2500000
20+ G0000
20.C0000
30400000
3C.66000
30.G0G00
4G, 00000
404 00COD
43, 0G000
50 +C0000
5C L0000
50 eG0C00
654 000C0
600 00GCO
6000000
704600090
7000000
7000000
8300000
B0, 00000
8006000
90,00000
S0.09C00
9000000
100.0000C
100, 00000
10000000
110.G60C00
11C.00000
11000000
12C. 00000
12060000
12000000
130.,00000
130.00000
130, 00000

TABLE 2 (Continued)

240
$s1000C0
Ce23000
G0
010000
Ce20000
Cal

Qe iD0GU
Ce20000
OeC
CelQOLD
Q20000
DeD
210000
Ce 20000
OeD .
Qe INDCL
0620000
T el

De 1D0GOTG
Ce2C0000
Ce )
C+10CG00
D« 2000C
0.0
01005¢C
520000
Ce0
0.100C0

0420000

Cell
010600
0,20000
Qe0
0.,100060
20060
0«0
0«10000
0«2000¢C
Cel
Ce10000
0620000

PERIOD
(MINUTES)

10S.C6174
108,632712
10E«©3985
1C9. 07765
109.C4R3R
108.95721
1€0,12876
1020,06811
1¢9.20952
1CGe 20690
169,18¢97
103G, HS795
109+ 32254
10929892
109.22368
100.47319
1S, 45282
1(Cs3R760
10G. 65916
100, 64258
10958969
109.67892
1¢9.86694
100, 82851
110.12912
110.12219
11Ca.10C28
11Ce40414
11047286
11Ce 398R3
110 . 69620
11C.70C82
11£,7156%
110,69536
111.00598
111.¢3996
111.28998
111.30659
111.35931
111.56783
111.58992
111.66019

91

a
(e.r.)

118507
118486
1218416
118521

118860
118431
1.18562
1.18541}

1.18478
118632C
1.18611
1.18549
1.18725
118707
1.18652
118846
118831
1.,18783
118991

1.1828¢C
10}8941
119159
1.19181
1.19124
1,15346
1.19341

119327
113547
1.19546
1,19544
1.19788%
1.19759
119771
119965
1.19973
1.19968

1.20168

1.20180
1.20218
1,20357
120373
1.20423

A
(REVS./DAY)

13.,206353
13.2070C4
132,21830
13.20160
13.,20507
iZe2162¢C
12419578
1319913
132,20985
13.,18597

Zeig01ll
132,19915
13172073
13.17488
1318395
13,1530
13.15635
1316420

2.13150Q
13,133258
13.13992
1310633
13.,10676
13.11135
12.0755%6
13037638
13.67899
13.G4299
13.04314
1304361
13.00858
13.00803
13.00629
1297351
12.97227
12.26830
1293917
12.93724
1293111
1260695
1290439
12.,89627



S =13.0 REVS./DAY

I
(DEGREES)

140400000
1406.,000090
140.,00000
150.,00000
150 00C00
150.G0000

TABLE 2 (Continued)

00
010000
De20000C
V0
Ce10000
Ce20000

PERIOD
(MINUTES)

111.81631
111.84328
111.92914
112023562
112.085470
112.,15349

92

a
(e.r.)

1208524
120543
1208604
1.20662
122684
1.20753

n
(REVS./DAY)

12.87826
12.87516
12, 86528
12.85443
12.85087
12.83955



$ = 13.5REVS. /DAY

I
(DEGREES)

0e0
0.0
0eC
10.00000
10.00000
10006600
2G 60000
20400000
20.00000
30400000
30.00000
30.00000
40,00000
40.00000
4G+ 00000
50 G0000
5000000
5000000
6000000
60000000
60400000
7000000
7000000
7000000
8000000
80+ 00000
80,0000
90+00000
90400000
90600000
100.,00000
1004060000
100,00600
11000000
110,00C00
11000000
12000000
12000000
120.00000
130,00000
130.00€00
1305000600

TABLE 2 (Continued)

De0
010000
0020000
O«G
0e10000
0620000
Os0
C«100C0
020000
0.0
010000
0420000
Cel
010000
020000
Oe0
010000
0.200C0
(1% ¢]
0e10000
020000
00
010000
020000
0.0

Lel0006

Cs 20080
00
010000
020000
0.0
010000
C.200C0C
Ce O
010000
020000
Cel
0+20000
Ce2000C
Ce0
0s100C0C
020000

PERIOD
(MINUTES)

1C4.,88522
104.85432
104,75563
164.50234%
104,87187
104477438
104 .9543¢C
1064,92485
104.,83087
10504169
105.01405
104,925%96
10516556
10S., 14064
105.06087
105+ 32664
105305807
105.23618
1C5.52463
1C5.50717
10545185
105.,75780
10574512
105,70480
i06.02220
106.01501
105.99208
106,31195
106310867
1C64, 30656
106.,.61864
106.62352
106.63919
106,93184
10694305
10697882
1C7.23964
16725702
10731232
107.52930
16755241
10762595

93

a
(e.r.)

1.15460
1.15437
115362
1.15475
115452
115378
1.15519
1.15497
115426
1.15592

1415572

115506
115698
1,15676
115617
1.15825
1.15809
1157592
1.,15982
115969
115928
lel6162
1,16153
116124
1.16361
116356
116341
116575
116575
116573
1.16797
1.16801
116813
117020
1.17028
117055
1.172358
1.17248
1.,17288
117435
1.17451
1.17505

n
(REVS./DAY)

13.72929
13.73334
13.74628
13.72705
12.73104
13.74382
13.72026
13.72411
12.73641
13.70884
13071245

13,.,72396

13.69270
13.69594
13,70634
13.67175
13.67455
13.68351
13.648610
1364836
13.65557
13.61602
1361765
13.62284
1358206
13 .58208
13.58592
13.54504
1354521
13.,54573
i3.5805608
13.50546
13.50348
13.45652
13.,46511
13.,456061
13.42787
13.42569
12.41878
1339170
13.,38882

1337967



§ =13.5/REVS./DAY

I
(DEGREES)

140.00000
14600000
14C.C0CEO
15000000
150.,00000
15C. 00000

TABLE 2 (Continued)

0.0
06106800
0620000
Cel
CelOONLH
020000

PERIOD
(MINUTES)

107, 78789
167.81606
107490584
1084066342
108403577
108413501

94

a

(e.r.)

1.17611
1176321
117666
117756
117779
1,17853

n
(REVS./DAY)

1335957
1335608
13324497
13233291
1Z2.32862
13.31619



S =14.0 REVS./DAY

I
(DEGREES)

00

0ol

QaC
1000000
10.000C0
10.00C00
2C 00000
20.C0000
2C.,C0C00
30400000
3000600
3000000
40.00000
4G 000600
40.00000
50 000600
50.00000
5000000
6C« 00000
60.C0C00
60 00000
700 00000
70+ 00000
70000600
8000000
80 C0000
80.00000
90, 00000
9000000
90.00000
100,00000
100.00000
10000000
11000000
1106.,00000
110,000C600
120.,00000
120.00C00
120.00000
130,00000
130, 00000
130.0060C0

TABLE 2 (Continued)

0.0
0106000
De2000¢C
Q0
Ce100090
Ce 20000
De O
010060
020000
D0
5910000
Ce20000
OeC
C.100C0
0620080
0.0
0a10GH0
020000
Ce0
Q.10000
020000
Oe0

G« 10000
0200090
G0
010000
0«20000C
D0
01000C
0420000
D0
0180200
0«20000
Qe 0O
010000
0.20000
D0 _
010000
026000
QeC
010000
0e 20000

PERIOD
(MINUTES)

10099940
10096661
100.86201
101.C1781
100.985456
100.88214
161.07361
101.04245
100e24283
101.16725
1C1.138¢8
101.04486
101.,29976
101.,27336
101.,18916
1147147
101.44870
101.37602
161.68178
10166347
101.62474
101.92854
101,.,91528
101.87291
102.20743
102+ 19989
102.17593
102.51205

. 102.51077

102.50658
102.83348
102.83870
162.85530
103.16096
103417278
103.21027
103, 48204
103.50018
103.55814
10.3, 78360
163.80774
103.88460

95

a
(e.r)

1.12588
112563
1.12483
112604
1.1257¢
1,12500
1.12652
1.12628
112582
1.12731
1,12709
1.12638
1.12841
1.12821
1.12758
112981
1.12964
1.12910

113149

113135
113092
113341
113332
1.13301
113554
1.,13549¢
1.13532
1.13782
113781
113779
1.,14C17
1.14C21
114035
114253
1142562
114290
1.1448C
114494
114537
114691
114709
1414765

n
(REVS./DAY)

14.25751
14262146
1427893
14.,25491
14,25948
1427408
1424704
1425143
1426550
14,23385
14.237986
14.25110
14,21523
14,21894

1423077

14019118
1419437
14,20454
1416183
14156438
14017257
14.,12754
14,12938
14.13526
14,08899
14,09003
14.09334
1404713
14.04730
14.04788
14.,00322
1446251
14.00025
13.95877
1395717
1395210
1391546
1391302
13.90523
13.87502
13.87180
13856153



S =140 REVS./DAY

I
(DEGREES)

140.0000¢C
140.,00000
140400C00
150 G0000
15G00CCO
15Ce000090

TABLE 2 (Continued)

Ce?D
Ce10000
C«2000¢C
00
CelO0CD
020600

PERIOD
(MINUTES)

104 .05229
1C4.08173
104017537
10427596
104.30877
1C441727

96

a

(er)

1.14877
1.14898
114966
1.1503¢C
115054
1.15132

(REVS./DAY)

13.839290
13.83528
13.82284
13.80951
13.80503
13.73082



S =14.5 REVS./DAY

I
(DEGREES)

040

Qe 0C
1G.00C00
16060600
20.00000
20400000
300600606
30400000
40,00000
40..00000
S50.00000
50600000
60.00000
6000000
70.00000
70.00G00
8C.00000
B0«00C0D
S0.G0COC
9G«000G0O
10C.00C090
100.,060000
110.00000
11600000
120606000
120, 00000
13C+C0000C
13000000
14C.CC000
140.00000
156.06G000
150,000600

TABLE 2 (Continued)

e

e
0410000
GCe0
010000
De0
010000
G20
0»10000
Cel
010000
De0C
010000
0eC
010000
Q60
010500
Del
04100090
CeC
010000
Oe?
0100600
Cel
010000
G o0
0.10000
0.0
010000
060
G«10000
CeD
012000

PERIOD
(MINUTES)

©7.37387
97.33022
97.39374
$7.35950
S7+45340
97.42044
©7.55363
97.52281
974694835
9766704
S7.87744
97.85347
98.10033
S8.08093
8436089
98, 34703
S8.65448
$8.64670
98.97418
58497290
99431059
99,31606
S9.65245
99.66478
90498680
100,.,00580
100.30025
160.32541
100+57912
100, 60976
10081100
10084610

o7

a
(e.r.)

1.09875
1.09848
1.098%2
1.09866
1.09943
1.09918
1.1002¢
1.10005
1.10147
1.10126
1.10297
110279
1154786
1.10462
1.10682
1.10672
1.10908
110903

111150 -

1es11149
11139¢
111403
111648
111658
1.11888
1¢11502
1212110
112129
112305
1.12328
1.12466
1.12492

n
(REVS./DAY)

14.,7883¢6
14,79363
14,78534
14079054
14. 77629
14.78129
i4.76111
14.,76577
14673977
14,74397
1471228
1471588
14.6788%
14,68174
16639956
14.64203
14.59649
1459755
14454925
14.54944
1449996
14049916
14,45022
14 444843
14040190
1439916
14,35689
14.,35329
14431709
14.31273
14.28415
14,27918



S =15.0 REVS./DAY

I
(DEGREES)

020
Oel
1C. 00000
10.060000
200020
26+00G00
3000800
30. 00000
4Ge00GOG
4G 000600
5GCe00000
5L 00000
60.G0GIC
606« 00000
7000000
7000000
80,00000
80.00000
90, 00000
SGCe0C000
100.00000
100.00000
110.060000
110.0006C
120,00000
12000060
13000000
130400000
140,00000
14000000
150.00000
150,00000

TABLE 2 (Continued)

00
C100CO
a0
Ce 10050
Coel
Ge 10000
G0
010200
GeO
Ce10200
DD
D1800G
0«0
010000
Oel
D1000C
0«0
Ce10000
00
010000
Cef
0.,10G600
00
Ce10000
Ce®
Ce10000
0e0
0610000
00
010000
Ce 0
010000

PERIOD
(MINUTES)

03498262
354600
94 GD3R77
9396765
94.,06754
Q4,03279
C4as17436
94414192
94,32468
94429539
94 ,5183C
S4e49313
Cb&e 75403
Q4e73373
G5.02870
95.C1414
05433719
95432906
95.67213
C5.67085
06+ 02368
C6He N2942
S6e33000

G6 239285

G6672780
@6« 74756
G7. 05315
Q7207942
9734230
8737413
87 .58221
9761877

98

a
(e.r.)

107306
1.07278
1.07325
1072987
1.07380
107353
107471
1. 87446
1.,.075668
1.07576€
107758
1.07736
1.07950
107934
1.08168
1.068158
1.0840C%C
1.08403
108665
1.08664
1.08928
108933
1.09191
1+0920¢
109444
1.09459
1.09677
109696
1.09882
109905
1.100 50
110077

n
(REVS./DAY)

1532198
1532795
15.31853
1532442
15.30815
1531381
15.23078
1529605
1526642
1527116
15.,23514
15.23920
15.19724
1520050
15.15332
15.15564
15.10428
1510557

S 15.05140

15,05161
14.99630
14.99540
14,94086
1493887
14.88714
14.88409
14,83723
14,83321
1479316
1478832
14,75679
+14.75126



S =15.5REVS./DAY

I
(DEGREEYS)

Ce0

0.0
1C.00000
10.00000
2000000
20+ 00000
3C«0CC00
3000000
4C«000C0
40.006G00
5000000
50000000
60« 00C00
6000000
70.00000
7000000
8000000
80, 00000
9000000
3000000
100.00000
10060000
11000000
110.,00000
12000000
120,006G0
130.,00000
130.00000
140,00000
140.,00000
15000000
15000000

TABLE 2 (Continued)

e

Ce0

0410000

D60
0610000
Qe
010000
CeD
010000
00
0410000
0+0
0210000
Oe0
0.,10000
060
010000
0.0
010000
00
010000
00
De1000C
CeC
010000
Ce0
010000
0.0
0,100C0
Q0
010000
Ce0
010000

PERIOD
(MINUTES)

Sl 80272

90.76402
9D.82523
S0.78714

9C.89319
SGeB5648

G1.00677

9097253
Gl1.16634
91.13551
©137125

'91.34480

9162000
S1.59877

. 91490897

91,89381
©2.23270
92,22421
92.58313
92.58176
92,94991
92.95598
93, 32080
93.33423
93,68202
93.70273
94, 01944
94,04666
94,31868
94435181
04,56682
04, 60474

99

g
(e.r.)

1.0487¢C
1.04839
1.0488%9
1.04859
1.04949
104920
1.05046
1.05019
1.05182
1.05158
105353
1,05332
1.05556
1,.05540
1.05789
105777
1.06043
1.06037
1.06314
106313
1.06592
1.06597
1.06869
1.06879
1.07134
1.07150
107379
1,0740¢
1.07594
1,07619
1.07770
1.07798

—

n
(REVS./DAY)

15.85855
15486531
15.85462
15.86128
15.84277
1584917
1582300
1582895
15, 79530
15.80064
15.75988
15.76444
1571709
15,72073
15.66768
15.67026
15.61268
15.61412
15.55359
15055382
1549221
15.49120
15.43064
15.,42842
15.37115
1536775
15.31598
15.31155
15026739
15026203
15.22733
15022122



$ =16.0 REVS./DAY

I
(DEGREES)

0.0

0«0
10,0000¢0C
1600000
204000090
2000000
30« 00000
304000600
4000000
404C0000
50.G0000C
SCe UQCOO
60, 00000
60 +0C000
7000000
7C060C00
80.00C00
80.00000
S0 «00G00
9C« 00000
10C6. 00000
100.000090
110.00000
110.00600
120.000600
120006000
130.00000
130.000600
14000000
14000000
150.00000
1504 CG000

TABLE 2 (Continued)

Cel
010000
De0
010000
Qed
010000
0«0
C+100600
Ce®) .
0410000
00
NDe10000
a0
0«1000C
Ce O
010000
0D
Cel100G0
Ced
C. 10000
D0 .
0.10009
Ce0
010000
Cal
0100600
Deld
010000
CeQ
CelO00GO
0.0
010000

PERIOD
(MINUTES)

8781413

8777347
87.83817
87.79803
87.91 034
87.87178
88,03088
87.99493
88,19987
88.16748
88e41637
88.38863
88.67841
88.,65617
88498201
88496616
8932117
BG.31229
839.68719
8S. 63584
©0.06932
S0 +C7567
9045485
90.46889
90, 82968
9085117
S1.1792¢C
91.20734
91.48853
91.52284
91474487
91478409

100

a

(e.r)

102554
1.02521
1.,02878S
102543
1.,02638
1.02607
102742
1.02714
1.02887
1.02861
1.03069
1.03047
1.03288
1.03268
1.0 3531
1.,03519
103801
103794
1.04086
1.04086
1leD4379
1.04385
1.04670

1.04681

1.0494%
1.04565
1,05205
1.05227
1.05430
1.054556
1.05614
l1e 05644

(REVS./DAY)

16439827
16+.40587
16.39378

1640128

1638033
1638751
1635789
16636458
16432655
16,33255
16428658
16629169
16.23845
1624252
1618304
16418583
16121560
1612320
16.,05580
16.056(5
15.98768
15498656
15.91954
1591707
1585385
15.85010
1.79311
15.,78820
15, 739568
15.73378
15469857¢C
15.68899



S — 16.5 REVS. /DAY

I
(DEGREES)

040
0e0
10400000
10460000
204000090
20400000
3000000
30400000
404000600
40400000
504 00000
50400000
60400000
60400000
70.00000
704 00000
8006000
80400000
90400000
9000000
100+00000
100+ 00000
110460000
110.006000
126400000
120400000
13C.00000
130, 00000
140400600
140,00000
150.00000
15650600

TABLE 2 (Continued)

00
0210000
D0
Ce10000
D40
010000
CeO
0410000
Qa0
010000
el
0100080
Ge O
010000
Qe
0-,100GCC
00
0100600
el
Ca10000
G o0
010000
e
010000
De0
010000
Qo0
0610000
0D
0610000
Cel
De10000

PERIOD
(MINUTES)

84+ 99930
84495653
8502472
84498253
85.10132
8506082
85.22905
85419128
85440762
85+ 37370
85463602
85.60696
85491161
85.88838
86+23G07
86.21353
86.58475
86457553
86966563
B6 s 96526
8736443
87437105
87476472
8777942
88.15315
88s17548
88451456
8854336
88.83426
88466981
89.09871
8913936

101

a
(e.r.)

1.00348
100313
1.00370
1.00336
1.00438
1.00405
1.00549
1.00519
1.00703
1. 00676
1.00896
1.00873
1.01126
1.01108
1.01386
1.01373
1.01671
1.01664
101972
1,01971
102280
1.02285
1.62585
1.02597
1.02877

1.028%4

103145
1.03168
103380
103407
1.,03572
1.0360G3

n
(REVS./DAY)

16+94131
16.94984
16.93625
16+94466
16.92101
16.92906
160 89565
16.90314
16.86032
16.86702
16,81535
1682106
16476141
16476595
16.69951 .
16470271
16.63110
16463287
16.55807
16455833
16 ,48268
1648143
16440750
16440475
1633521
16.33107
16.26851
16.26311
16+20996
16.20348
16.16185
1615448
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TABLE 4
‘Resonant Harmonic Perturbations of 2 Day Commensurate Orbits

SATELLITE €0-168B
S = 145 REV./DAY PERIGFE HEIGHT = 58Cs KMo

A 1102700 E+Ra E = 0,010C T = 48450 DEG,

"

USING KOZAI MEAN MOTION FORMULA

Le My, P, Q BEAT PFRIND CENTRAL ANGLE TRANSVERSE

(DAYS) {DEGREES) {MFETFRS)
3022414, 0 S12,60 1434D-01 165D 04
32+25515, o] S19.0 T+ S70-01 Q,7¢D 04
33629915, -1 T7% 2.370-03 291D 02
33429516, 1 ~Q2, E 1462D~03 2.000 02
BG4 492G 16, [¢) 21340 2+41D 0O 296D 05
35429416, -1 77eC Ce220~03 6410 02
3525417 1 -33.8 49 5G0=-C3 S«Hp4D 02
36:2%+17 0 Q1% 0 4,540 (O S«87D 05
37+29,17s ~1 779 Tl =03 Re 75D 02
3729418, 1 - =93,8 BAaSD=03 1.04D 03
38518, 0 ©19.0 Se520 00 He77D 05
39428,18, -1 779 S«.63D-03 64910 02
39529519, 1 -33 .8 1.030=02 1.27D 03
4042919 C S1%.0 2972 00 4,88D 085

CUTOFF: 100 METERS, TRANSVERSE

SATELLITE €2-39D

S = 14.5 REV../DAY PERIGEE HEIGHT = 730+ KM,
A = 14114500 EeRe E = 0,0 .I = 98,60 DEG.
USING KOZAT MEANM MOTION FORMULA

Le My, Py, Q BEAT PERIOD CENTRAL ANGLE TRANSVERSE
(DAYS) (DEGREES) {METERS)

30+25s14s O ~29e¢6 1.69D-02 2.09D 03

32429415, 0 —29e56 B+47D~-04 1.08D 02

34,29516y O -2946 4410D-03 509D 02

3692917y O -29¢€ 3950=-03 4,90D 02

38,2G+18, v ~29+ 6 2¢40D-03 2.98D 02

40429,19, 0 —29a46 Q+550=-0a 1.180°02

! CUTOFF: 100 METERS, TRANSVERSE

103

DELTA A
{METERS)

Re120-01
4,830 00
1+71D-01
Q.600=02
1.4580 01}
3 . 770-0 1
2.70D=01"
2.75D 01
5.150=01
4 ,96D=01
3.34D 01
4,06D=01
6+070=-01
2.41D 01

DELTA A
{METERS)

3,170 0O
1.59D0-01
7 +69D~01%
7 +400~01
4+48D~-01
1.780-01



TABLE 4(Continued)

-

SATELLITE &62-71C

S

A

1110800 E+Re E = L.0

14.5 REV./DAY PERIGEF HEIGHT = 707

I = G060 DEGs

USING K0DZAI MEAN MOTION FORMULA

Ly M, P, Q BFEAT PERIQD

(DAYS)
30429914 O 301
32429515, O 30.1
344295165, O 30.1
3629517 O 3061
38+29+18s O 301
40+29,19, O 30.1

CUTOFF: 100 METERS, TRANSYERSE

SATELLITE 64-83E

S

A 1165500 EoRoe

13«5 REV./DAY PERIGEE HEIGHY =

E = 0,0

CENTRAL ANGLE

(DEGREFS)

1.210-02
$+10D~03
£+330-03
4.31D-03
2.90D0-03
1.95D-03

I‘ = BQ,90 DEG.

USING KOZATI MEAN MOTION FORMULA

Ls M, P, Q BEAT PERIOD

{DAYS)
27427512, -1 4886846
28227913, 0 123,2
29927913, -1 4886846
30:27914, o] 123.2
31+27+14, -1 48868 .6
32+:274+15 ¢ 1232.2
33927515, :1 43868 .6
34274516, o] 122,22
35,27+16, -1 48B68.6
36427917, 0 123w 2
379279175 -1 48856806
38527218, 0 123.2
3G+27+18, -1 4886846
40527:19, 0 123.2

CUTOFF: 100 METERS, TRANSVERSE

CENTRAL ANGLE

{DEGREES)

231D ©O
Se3GD-02
4455D~-01
41SD=~02
175D-02
2e68D~02
144SD-01
1.68D=-02
1.59D0-01
1,070-02
1.36D~-01
6.4720-03
1,07D-01
4.,250=~03

104

10556,

TRANSVERSE

{METFRS)

1.49D 03
1.12D 03
7eR3D 02
Se32D0 02
3.59D 02
24410 02

TRANSVERSE

{METERS)

3.00D 058
T+ 77D 03
S5.90D 04
539D 03
227D 03
3.47D 03
1.88D0 04
2.20D 03
2.06D 04

1380 03

1.77D 04
Be72D 02
138D 04
551D 02

DELTA A
{METERS)

2,330 Q0
1.76D 00
1.230 00
B.,35D-01
5463D-01
3.79D-01

DELTA A
{(METERS)

3.020-01
3,120 00
5495D~-02
2,170 00
2.29D-03
1.40D 00
1.,900-02
8.84D-01
2.07D-02
S.57D-01
1.78D-02
3.,510-01
1.39D-02
2.22D-01



TABLE 4(Continued)
SATELLITE 64~63a
S = 13.5 REVe/DAY  PERIGEE HEIGHT = 10564 KM,

1.1656({0 EoRe E = 040 I = BCe 80 DEG,

>
]

USING KOZAIL MEAN MOTION FORMULA

Le Ms Py Q BEAT PERIOD CENTRAL ANGLE TRANSVERSE DELTA A

(DAYS) {DEGREES) {METERS) {METERS)
268927413, 0 25R.5 2+58D-C1 3.34D~04 64390 00
30:27514, 0O | 25845 1.790-01 233D 04 4,450 00
324,27+15» O 258.85 1.160=-01 1.51D0 04 2.88D 00
34,275165 © 288,85 7 e370-02 957D 03 1.83D 00
36427917 0 25845 b4466D-02 608D 03 1.16D 00
38427418, 0 25845 2950=02 3.83D0 03 7 +32D-01
40+27,19y © 28845 1.870~02 2,420 03 4.65D=01

CUTOFF: 100 METERS, TRANSVERSE

SATELLITE 64-83C

S = 135 REV../DAY PERIGEE HEIGHT = 1056+ KM

A 1.165600 E«eRe E = 040 I = 89.%0C DEG.

USING KDZA1 MEAN MOTION=FGRMULA

Ls Ms Py, @ BEAT PERIOD CENTRAL ANGLE TRANSVERSE DELTA A

{DAYS) ({DEGREES) {METERS) {METERS)
28427913 O 2158 1.84D-01 2.380 04 S+45D 00
30427514, O 215.9 1.28D-01 1.65D 04 3.79D0 00
32+27415, O 2159 B8e22D=02 1.07D 04 2.44D 00
3442745165 O 21549 S.200-02 678D 03 | 1.840 00
36¢27+17, O 21549 3427002 4425D 03 9.73D-01
38527518, © 215.9 2.,06D=-02 2.680 03 6413D~01
40,27519s © 2158 130D-02 . 169D 03 3.88D0-01

CUTOFF: 100 METERS, TRANSVERSE

105



TABLE 4(Continued)

SATELLITE 64-830D

S

135 REV./DAY PERIGEE HEIGHT = 1056+ KM,

A 1.165600 E4Re F = 0,0 I = 80,80 DEG,

USING KDZAT MEAN MOTION FORMULA

Ly M, P, @ BEAT PERIND CENTRAL ANGLE TRANSVERSE
: (DAYS) (DPEGPEES) {METERS)
28927313, O 21546 1484001 24380 04
30+27+14s O 21546 1.28D-01 1.65D 04
32,27+15, 0 21549 8.22D=02 1.070 04
345275165 O 215.9 S .20D~02 6.75D 03
3642717 O 21%.9 2.27D-02 4.25D 03
38+27+18, O 215.6 2.060-02 2.58D 03
40427519y O 21549 1.300~02 1.69D 03
CUTOFF: 100 METERS, TRANSVERSE

SATELLITE 64-63B

S = 13.5 REV /DAY PERIGEE HEIGHT = 1069+ KM,

A = 1,167600 E.R. E = 040 I = B8S.80 DEG.

USING KDZAI MEAN MOTION FORMULA
Le My Py Q BEAT PERIOD CENTRAL ANGLE TRANSVEPSF
{DAYS) {DEGREES) (MET@PS)

28927+135 © -15¢2 £.91D-04 1.16D 02

CUTOFF: 100 METERS, TRANSVERSE

DELTA A
(METERS)

S+45D 00
3.79D0 ON
24440 DO
154D 00
F.73D=-01
H5413D-01
3.880-01

DELYA A
(METERS)

3.58D=-01



TABLE 4(Continued)

SATELLITE 64-766

S = 125 REV./DAY PERIGEE HE IGHT = 41Te KM,
A = 14224500 EeRe E = 041300 I = 81,30 DEG.
Us ING KOZAI NMEAN mMOTION FORMULA
Le My Py Q BEAT PERIOD CENTRAL ANGLE TRANSVERSE DELTA A
({DAYS) {DEGREES) {METERS) { METERS)

259259 99 =5 -189.8 4.55D-03 620D 02 1.72D-01
25425910 -3 13847 B¢ £85D~C2 7» 71D 03 296D €O
25925911 —~1 S5Ge8 4090D~-02 6e.68D 03 707D 0C
25025412 1 31.1 2+ 200~02 3.00D 03 S«24D 00
26925910, -4 1031 0 4024D~-01 Se78D. 04 2970 0O
26925912 ¥ 3846 1 770=G2 2420 03 3.390 00
26325913, 2 2640 Be22D~-03 1.12D0 03 20350 00 .
274259114 -3 13847 3.,20D=-02 4,36D 03 1.68D 00
27:25+12¢ ~1 5008 2¢35D=C2 320D 032 34390 0OC
28,25911s -4 103140 3.,91D-01 S¢34D 04 2,750 00
28925413, O 38456 148D0~02 201D 03 283D 00
€8+25414 2 260 4446D~-03 609D 02 128D 00
292259129 -3 13847 2033D~G2 3170 03 1¢22D 00
299254139 -1 5068 1,29D-02 176D 03 1.87D 00
30125+129 ~4 10310 3¢34D-01 456D 04 235D 00
3025514, 4] 38.8 193G8D=02 1.480 03 2.08D €O
21+25+13, -3 138,7 1.83D~-02 249D 03 9.,58D~-01
31+25414, -1 508 681D-03 Q28D 02 9 «85D0-01
32425913, =4 103140 277D~C1 3+ 78D 04 194D 0N
32:2%5914, -2 T4e4 4025D-C3 5.800 02 4018D~-01
3225915 ¢ 386 T+ 36D-03 1.0C0 03 1410 0OC
334254914, ~-3 13847 1¢48D—-C2 202D 03 7+75D-01
34+25914, -4 1031 .0 2¢23D0~01 3050 04 1.570 0N
344254915 =2 744 4+64D~-C3 6330 02 4 o57D=-01
34+25+16 4] 3BeH 4, 600~-03 627D 02 8.83D-01
35925015, -3 138.,7 1220D0=C2 1.64D 03 6¢30D-01
36+25315, -4 1031.0C 1 75001 238D 04 1,230 €0
3860250156y =2 744 40,58D~C3 624D 02 844,510-01
375239164 ~3 13847 D¢ 64D~C3 1310 03 5.06D-01
38+284,16s -4 1031 .0 131D-01 1.78D 04 Q417D-01
38925917 =2 T4s4 4020D0-C3 S¢73D 02 40140-01
3925517 -3 13867 T+ 55D~C3 103D 03 3+96D~01
40+25,17s -4 1031,.0 C+19D0-02 125D 04 5+45D~-01

CUTOFF: 500 METERS, TRANSVERSE
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SATELLITE 66—44A

TABLE 4(Continued)

S = 125 REV./DAY ‘PERIGEE HEIGHT = 246, KM,
A = 1221900 EefRe E = 0+1500 1 = 64460 DEGS
USING KOZAI MEAN MOTION FORMULA
Ly My Py Q BEAT PERIOD CENTRAL ANGLE TRANSVER Sg
{DAYS} {DEGREES) {METERS)
25425105 -3 671 1+36D-02 1850 03
25925911 -1 £203 3¢47D-02 4,720 03
25254912 1 €801 1¢58D-02 270D 03
26+25510s -4 698 7+ 650~03 1.04pD ©3
26925s11y -2 6445 4.565D=-02 6+433D 03
26225012, 4] 60e1 7+07D-C2 Se 61D C3
26425413, 2 5643 228D-02 3110 03
274259119 =3 671 192D=C2 262D 03
274255124 -1 623 Be 4ASD=02 1,15D 04
27+25513, 1 5861 T« 60D~-C2 103D 04
27 +25+ 14, 3 5445 1e¢56D~C2 20120 03
284255129 =2 64456 2+71D=-02 2+68D 03
28925413, [ 6Ce1 Qe 27D-02 126D 04
28325514, 2 5603 S5¢30D=-02 7e21D 03
28425415 4 5248 T7:62D~0G3 104D 03
29925912+ -3 67 el Ge25D0-CG3 1.26D0 03
290255139 -1 623 180D~C2 2+45D 03
29025914, 1 581 5058D-02 8+95D ¢32
29325+15 3 5445 24 569D=C2 366D (3
30425513, =2 6405 20 54D~02 3+46D 03
30+25+15, 2 563 3¢22D-02 40380 03
30925:16, 4 528 1.070=-02 145D 03
3125014, -1 6243 3.99D=-C2 544 3D 03
31425415, 1 58e1 1¢84D=02 250D 03
31425916 3 5445 1.13D0-0C2 153D 03
32,25515, ¢ 6001 44 05D=C2 550D 03
32925016, 2 56,3 1.88D-02 2+55D 03
233+25+14, -3 671 Se41D~03 1.28D 03
33:,25415y -1 6243 92 30D~03 1270 ©3
33225416, 1 5801 2¢8CD-02 381D 03
33¢25017 3 54,5 1.20D-C2 1630 03
34425415, =2 6466 1+48D0~-02 20020 03
34,254+16, ¢ 6Ce 182D-02 248D 03
34025017, 2 S6e3 1.380-02 1880 03
35+25916s -1 623 1.60D=-02 2+18D 03
35425517 1 5861 1.,98D=-02 2¢69D €3
36925516, -2 B426 1.,10D0=02 1.50D 03
369425017 ) 601 1.180-02 1.60D. 03
36325418 2 563 1+490~02 203D 03
379254179 ~1 6243 1064D=02 24230 03
37+25+19 3 545 860D-03 1.17D 03
38+25018 Q 601 Le77D=-02 20410 03
39925919 1 5801 l1e86D~(2 1.98D 03
40925420, 2 5603 Se410~03 1.28D ¢3

CUTOFF: 1000 METERS, TRANSVERSE
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DELTA A
(METERS)

1.47D 00
4,05D 00
248D Q¢
7e96D=01
5e24D 00
8.55D 00
2.96D €O
2.08D 00
9.87D 00
9,520 €0
2.08D 00
3,050 00
1.12D 01
687D 00
1.05D Q0
1.00D ©O0
2.1C0 €O
84250 GO
3.60D ©C
2.87D 00
4,170 00
1.48D 00
4.67D GO
2.31D 00
1.51D 00
4,91D GO
2.43D 00
1.02D 00
1.09D 0C
3.52D 00
1.61D 00,
1.67D 00
2.21D 00
1,79D 00
1.88D 00
2,490 00
124D 00
1.43D 00
1.94D 0O
1.92D 00
118D 00
2.16D 00
1.83D 00
1.23D 00



TABLE 4(Continued)
SATELLITE 64-76E

s

12.85 REV./DAY PERIGEF HEIGHT = 430. KM,

A 1227000 E.R. E = 0.1300 I =

81.30 DEG.

USING KOZAI MEAN MOTION FORMULA

VCUTOFF: 100 MET ERS, TRANSVERSE

109

Ls Ms Py, Q BEAT PERIOD CENTRAL ANGLE TRANSVERSE DELTA A

{DAYS) (DEGRFES) (METERS) {METFRS)

25425511y =1 ~184.6 €+58D=-03 8,090D 02 2,470 00
25+25,12, 1 ~24,.,2 1,4340-02 182D 03 3,820 00
25,25513,» 3 ~34,7 €e17D=-03 Best2D 02 1.27D N0
25425514, S ~85048 1.22D-03 1.60D 02 FetBD=01
2625512y O -21.1 5.280-03 Te22D 02 1.76D 00
26325513, 2 -28,5 Ce840-03 143460 073 2.44D 00
26,25514y 4 -84 41 4o20M=03 6.00D 02 7+.110=-01
26425515, 6 -G7.4 1.,21D-03 1.65D 02 8.91D=-02
273255125 -1 ~18.6 2,150-03 44,310 02 1.180 00
2725513 1 -24.2 2,10D-03 28RN 02 6.08N=01
27+25+14, 3 -34,7 2.02D-C3 44120 02 6e10D=-01
27425515, 5 -60e8 2.11D0-03 2..88D 02 2.,48C-01
2725516, 7 -24507 1.88D0-03 2.57D 02 S eSa4N=02
2892545135 O -21,.1 4440D=03 6.010 02 1.46D 090
284525514y 2 2845 E+3ED-03 731D 02 1,320 00
28+25416s 6 -Q7.4 f.43D-04 1.15D 02 6223002
284254174 8 a7na3 1.26D-03 1.72D 02 1.94D-02
29+25,13, -1 -18,8 1.740=-073 2.37D 02 6.480-01
29,255,145 1 ~-2442 1.230-03 1.69D 02 I,580=-01
29:2S515, 3 -34.7 2,71D~073 S« 06D 02 7 +«SRD=-01
29,25,16s 5 ~60.8 1+120-03 1.53D 02 1.32D=-01
30,25,14, O -21.1 3.220-03 4,410 02 1.07D 00
30925915, 2 ~-28,5 1,97D-03 2.69D 02 4 4,86D=01
30525516 4 44,1 1,35D-03 185D 02 2.,18D0=-01
30425517 & -37e4 C.980~-04 1.36D 02 7e37D-02
31425514, -1 -18486 C,14D~04 1,250 02 2.40D-01
31,25515, 1 —24,2 2.,17D-03 2,960 02 6e26D=01
31+:25+16s 3 -34,7 2.520-03 3,450 02 Se16D-01
31.25,18, 7 -245,.7 1,38D~03 189D 02 4 406D~-02
32+25,15, O -21.1 2.190-03 2.99D 02 7¢24D-01
32925417y 4 -4441 1.620~-03 2.21D 02 2461D=-01
32:25,19, B 47043 7+46D~04 1,020 02 1.15D=-02
33,25,16, 1 —-24462 24120-03 2.90D 02 6¢12D=-01
33:25,17, 3 -34,7 1.180-03 161D 02 2441D~01
33:25+19s 7 -245,.7 1.11D-03 152D 02 - 3.28D-02
34,25516s O ~21,1 1,370-03 1.87D 02 4,51D-01
34,25,17, 2 ~2845 2,08D-04 1+24D 02 2e¢23D-01
34,255185 & -44,1 1.210-03 1.65D0 02 1.94D-01
34425420 8 4703 1.05D-03 143D 02 1.62D-02
3525517, 1 -24,2 1.,71D0-03 2,33D 02 4,91D-01
3525419y 5 ~60,8 8.20D~-04 112D 02 9.64D-02
36025,17s 0 ~21e1 7«63D=~04 1.04D 02 2¢51D-01
36+,25:18, 2 =285 1.17D=-03 1.60D.02 2+88D-01
37s25+18, 1 -2442 1.210-03 165D 02 3+.47D=0}1
384254195 2 =28,5 1.08D0-03 1+48D 02 2¢66D~01
39,25,19, -2442 72 854D~04 1.03D 02 2:160=01
36925:22s 7 —-24547 8.67D-04 1.18D0 02 2.55D=02
40,425+20y 2 -28, % B8+.430-04 115D 02 2. 06D=01



TABLE 4(Continued)

SATELLITE 66-160D

S = 125 REV./DAY PERIGEE HEIGHT = 1303 KM,
A = 1.228800 Ee.R, E = 0.0200C I = 100+90 DEG,
USING KO7ZAI MEAN MOTION FORMULA
Ly My Py Q BEAT PERIOD CENTRAL ANGLE TRANSVERSE DELTA A
{DAYS) (DEGREES) {METERS) {(METERS)
25425911y =1 10€.5 2¢640-03 F.61D 02 1.82D-01
254+25,12» 1 AR 4T 1.320-03 181D 02 2.000-01
262254911, -2 25940 2e21D-03 3.02D 02 5e23D~02
26425412, ¢] £7.0C 1.030-02 141D 03 1.13D 00
27+25s115 =3 -5GG e A R.660~-04 1,180 02 1.,050-02
27+25+12y -1 106.5 4,46D-03 6. C9D 02 3.07D~-01
27425413 1 48B,C Ge71D~-04 133D 02 1.470-01
284254512, =2 289.0 1.920-03 262D 02 Set1N=02
28425513, o] 670 1.75D-03 240D 02 1.93D-01
30,255,513, -2 2%9.0 Bs36D-04 1¢140 02 2:36D-02
3C+255 14 0 6760 24610~-03 357D 02 2.880~-01
31525514, -1 106, B, 52D-04 117D 02 S« 8RD-02
32+25+ 15, 0 670 1.250-03 1.71D 02 1.3RD=-01

334125515, -1 106.5 7+320-04 1.00D 02 S.050=02

CUTOFF: 100 METERS, TRANSVERSE

SATELLITE 66-70A

S = 105 REV./DAY PERIGEE HEIGHT = 369, KM,
A = 1.373900 FeR. E = 0.2300 1 = B81.4C DEG,
USING KDZAI MEAN MOTION FORMULA
Ly My, P, Q BEAT PERIOD CENTRAL ANGLE TRANSVERSGFE PELTA A
(DAYS) {DEGRFEES) (METEFRS) (METERS)
21921+ 8y -3 1648 1.,23D-03 1.89D 02 7.42D=01
21,215 95 =1 1446 4,65D~03 7.10D 02 3.24D0 00
21,2110, 1 12.9 4.,85D~-03 7.41D 02 3.85D 00
21,2151, 3 115 1.42D0-03 2,170 02 1,270 00
22,521,110, O 13.7 1.82D-032 2.780 02 1,360 00
22,214+11s 2 12.2 2¢530-03 3.87D0 02 2140 00
22,21512, 4 11.0 7+08D-04 1,080 02 6e71D-01
23421410, -1 14,6 2:,340=-03 3.59D 02 1+64D €O
23+s21s11y 1} 129 1.180-03 1.,80D 02 9,42D-01
24,21,11, O 123.7 " 1e63D=03 2.49D 02 1.22D 00
244214125 2 12.2 1.48D-03 227D 02 1.26D 00
25921411, -1 14,6 1.420-03 2.17D 02 1,000 00
25421513, 3 11.5 6.94D=04 1.06D 02 6+28N=01
264,21+12s O 13.7 1.300-03 1.98D 02 9,78D-01
264+214+13, 2 12.2 6.710-04 1.03D 02 5 750-01
27214125 =1 18,6 807&0“'04 134D 02 6 20D=01
28,2113+ O 13.7 C.64D-04 1470 02 7.32D0-01
30,21,18, O 137 6+ 78D=04 1.04D 02 Se17D0-01

'CUTOFF: 100 METERS, TRANSVERSE -
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TABLE 4(Continued)

SATELLITE €6-24C
'S = SeE REVe/CAY PERIGEE FEIGHT = 283« KM,

A

1447100C ERo E = (+2GC0 I = 82.4C DEG,

USING KOZAI MEAN MOTION FORMULA

L Ms Py @ REAT PERIOC CENTRAL ANGLE TRANSVERSE DELTA A

(CAYS) {CEGREES) {MFTERS) {METERS)
19:16, 7y =3 SEe7 1.6CD-02 3411D 03 3.74D 00
16519, 8, -1 40432 4461D~02 7+54D 03 133D 01
16519 G5 1 3067 3.$80-02 647D 03 151D 01
1419510 3 24,7 1el12D-C2 1.83D0 03 S«33D 00
20+1Ss 79 =4 76 eZ2 Ce 7ELC-C3 1.60D 03 1.48D0 00
20519 8y =2 47.8 1.28D-02 209D 03X 3,110 00
2C+19s S5 O 34,8 &438D=-C3 137D 03 24810 00
20:16,10, 2 274 1.68C-02 2.76D 03 724D 08
21194 64 =7 700+1 1.16D~C2 1.90D 03 1.89D-01
21419, Sy -1 403 2.38D~02 3,900 03 690D 00
212194105 1 3Ca7 1.38D-02 2+26D 03 529D 00
2219 B, -4 7642 7034D-C3 1+,20D 03 1.11D 00
22416y Ss =2 4748 SeGED-C3 1.63D0 03 2+43D 00
22+19,10s © 3448 8473D~03 143D 03 2.94D 00
22+1Ss11s 2 274 le14D=-02 1.87D 03 4,92D 00
23519, 7 =7 7001 1.00D~-02 164D 03 1.63D=01
23,195,105, -1 4043 1.58D~-02 253D 03 4,490 00
24519,10, -2 478 7417D-03 1.17D 03 1.75D 00
24419511, O 34 .8 7e58C-03 1.31D 03 2.69D 00
246019512 2 2706 Ee€4D~03 109D 03 2.87D €0
25419511, -1 40,.3 1.07D-C2 1.75D 03 3.10D 00
26+19,12y O 34,48 6+840-03 112D 03 2+31D 00
27219512, -1 4062 7e4S0-03 1.23D 03 2.18D 00
33419512, -7 70041 £044D-03 1.05D 03 1.05D=01
3541G,13, -7 70001 6+7CD-C3 1.10D 03 1.10D~01
37419914, =7 7001 6432D-03 1.03D0 03 1.,03D-01

FCUTOFF‘: 1000 METERS, TRANSVERSE
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TABLE 4(Continued)

SATELLITE 66~34A

S = 9+5 REV./DAY PERIGEE HEIGHT = 2824 KM,
A = 1.,470800 EeRe E = 062900 I = 82+40 DEGo
USING KOZAI  MEAN MQTIDON FORMULA
Ly My, P, Q BEAT PERIOD CENTRAL ANGLE TRANSVER SE DELTA A
(DAYS) (DEGREES) ({METERS) (METERS)
1915, 79 =3 4748 126D~02 2,06D 03 3,050 0O
19,19, 8, =1 34.8 3.45D-02 Se64D 03 1.15D 01
19,19, 9, 1 27.4 3.15D-02 5,160 03 1.35D 01
19,19,10, 3 22.6 Ge31D-C3 1.52D 03 4.88D 00
20619, 7s =4 5848 5.830-03 Se54D 02 1.15D 00
20519, 8, =2 4003 9.409D-C3 1.49D 03 2.63D 00
20419, 99 O 30.7 6450D-03 1,06D 03 2.48D 00
20+19,10, 2 2448 1.38D-02 2425D 03 656D 00
20,19+11, & 2047 4462D-C3 7+23D 02 2.53D 00
21419, 8, -3 47.8 3,92D~-03 6.43D 02 9454D-01
21519, 9, =1 34.8 1.78D-02 24920 03 5.98D 00
21+19-10, 1 27.4 1.100-02 1.81D0 03 4.74D 00
22419, B, -4 58e8 4,37D-03 7.16D 02 8+62D-01
225195 9, =2 4043 7469D-03 116D 03 2.08D 00
22+19,10, O 307 64770-03 1411D 03 2.60D 00
22+519s11s 2 2448 94330-03 1.53D 03 4,460 OC
23,519,105 -1 34,8 1+16D-02 1.890 03 3.90D 00
23,19,11, 1 27.4 3,70D-C3 6.06D 02 1.60D 0C
23s19,12, 3 2246 3.450-03 S5.65D 02 1.820 00
24,19, 9, —4 53.8 3.200-03 S5e24D 02 6432D-01
24519010, -2 4043 Se10D-03 8435D 02 1.48D 00
24,19,11, O 3047 60190~C3 1.01D 03 2.38D 00
24+19,12, 2 2448 5e42D-03 Be 88D 02 2.60D 00
25519411 =1 3448 7+98D-03 1.31D 03 2.69D 00
25,1913, 3 2246 3,06D-03 Se02D 02 1.62D 00
26019511, =2 4043 3.520-03 5.76D 02 1.02D 00
26,19%12s O 3047 5e300-03 84680 ,02 2.04D 0O
27019912, =1 34,8 5¢60D-03 9.16D 02 1.89D 00
28,19,13, O 30.7 4434D=03 7.100 02 1..68D 00
29,1913, -1 3648 3.90D-03 6.39D 02 1.320 00
30519514, O 307 3.41D-03 559D 02 1.32D 00

CUTOFF: 500 METERS, TRANSVERSE

112



TABLE 4(Continued)

SATELLITE 64-6A

S = 85 REVs/DAY ‘PERIGEE HEIGHT = 400, KM,

A = 1.586100 EeRe E = 04,3300 I = 60«80 DEG,

USING KDZAI *MEAN MOTION FORMULA
Ls M, P, Q BEAT PERIOD CENTRAL ANGLE TRANSVYERSE DELTA A
(DAYS) {DEGREES) {METERS) (METERS’

179179 7y =1} =274 640D-03 1l¢13D 03 314D 00
17917+ 8 1 -26+4 4034D-03 Te66D 02 24200 00
184174 7, =2 =279 B¢74D-03 119D 03 3.24D0 00
185174+ 89 1] ~26+9 1¢14D-02 201D 03 S5+68D 00
18417+ 99y 2 ~26s0 S5¢250~03 927D 02 20710 00
193174 B, -1 ~27 4 9e93D0-03 175D 03 4.85D 00
194179+ 9 1 -2604 122D-02 2+16D 03 6180 00
19017@10: 3 -2545 40 06ED-03 718D 02 212D 00
204179 99 O -26+9 90,88D-03 174D 03 4.90D0 00
2017510, 2 ~26 o0 9.,42D~-03 1.65D.03 484D 00
21917410, 1 ~26e04 725D-03 1.28D 03 365D 00
23+17+114 3 ~25e¢5 5¢74D-03 1.C1D 03 2+99D 00
229176 99 =2 ~279 20 86D-03 E.05D 02 137D 00
2217511 2 -2600 4015D~03 732D 02 212D 00
22:17+12, 4 ~-2501 2+91D~-03 S+15D 02. 154D 00
23+s17+10, =1 ~-27 o4 3.44D0-03 6,080 02 167D 00
23917911 1 ~2608 3.190~-03 Se¢e 64D 02 161D 00
24417511 © ~-26¢9 327D-03 50590 02 1.,56D 00
24317412y 2 ~26e0 2. 86D0-03 S.05D 02 1.46D 00

CUTOFF: 500 MET ERS, TRANSVERSE

SATELLITE €7-40C

S = 0¢5 REVe/DAY  PERIGEE HEIGHT = 1C16%. KM.
A = 104366200 EeRe E = 0475C0 I = 35.6C DEG,
USING KOZAI  MEAN MOTION FORMULA
Ls My Py Q BEAT PERIOD CENTRAL ANGLE TRANSVERSE DELTA A
(DAYS) (DEGREES) (METERS) (METERS)
35 1y 1y 1 7046 1.34D-03 1.56D 03 3.04D0 01
3s 14 2, 3 7101 1.75D-03 2.03D 03 3.95D 01
2y 2, 05 2 35.3 6+64D~03 7.69D 03 2.90D 02
2y 25 15 4 35.4 Se¢350-03 60190 03 239D 02
3¢ 2, 1, 3 35.4 2.59D-C3 3.00D 03 1.17D 02
35 3, 1y 5 23.6 8494D-04 1.03D 03 605D 01

'CUTOFF: 1000 METERS, TRANSVERSE
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Comparison of 2 Day Resonant Perturbations Due to J

Table 5

28,27
Orbit : _Nominal Effect on
X . Inclination* | Beat Period Orbit (meters)**

Satellite Period ‘
(min.) (Degs.) (Days)

) Anderle® | This Report
1963 - 49B | 107.1 89.94 4.9 - 5.0 5.8
1965 - 48A | 106.9 89.98 6.6 9.5 11.3
1965 - 109A | 105.1 89.11 -3.4 4.6 3.5

*Inclinations as of October 1966.
**Transverse perturbation aAM including only the quadratic divisor term in AM. Effect calcu-
lated with J,g 55 =108

114




